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PRESENTACION

La presente tesis doctoral se estructura segun las directrices de la normativa
para la presentacion de tesis doctorales en formato de articulos, aprobada por el
Acuerdo num. 19/2002 de la Junta de Gobierno del 26 de febrero del 2002 de la
Universidad de Lleida.

Los estudios presentados en la presente tesis doctoral pertenecen a una misma
linea de investigacion iniciada en 2009 con el objetivo de profundizar y avanzar en
la relacion entre el sindrome de apnea-hipoapnea del suefio y la patologia ocular.
Los resultados obtenidos han aportado informacion relevante en este campo y han
dado lugar a dos articulos publicados en revistas internacionales y a otros dos

trabajos cuyos resultados pretenden ser publicados préximamente.

1. Muniesa MJ, Huerva V, Sanchez-de-la-Torre M, Martinez M, Jurjo C, Barbé F.
The relationship between floppy eyelid syndrome and obstructive sleep
apnoea. Br | Ophthalmol 2013;97(11):1387-90.

Impact Factor: 2.725 (JCR Q1)

2. Muniesa M], Sanchez-de-la-Torre M, Huerva V, Lumbierres M, Barbé F.
Floppy eyelid syndrome as an indicator of the presence of glaucoma in
patients with obstructive sleep apnea. ] Glaucoma 2014;23(1):e81-5.

Impact Factor: 1.825 (JCR Q2)

3. Muniesa M], March A, Sanchez de la Torre M, Huerva V12, Jurjo C, Barbé F.

Corneal Biomechanical Properties in Floppy Eyelid Syndrome. (Submitted)
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4. Muniesa M],12 Matias-Guiu X Sanchez-de-la-Torre M, Gonzalez S, Vazquez B,
Huerva V, Martinez M, Barbé F, MD. Evaluation of ocular surface changes in

floppy eyelid syndrome by conjunctival impression cytology. (Submitted)

En los cuatro estudios, la doctoranda ha sido responsable de todos los aspectos
referentes a la metodologia de investigacion, analisis de los resultados,
interpretacion de los mismos y extraccion de conclusiones, asi como de la

redaccion de los manuscritos.
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RESUMEN

2.1 RESUMEN

Distintas patologias oculares se han relacionado con el sindrome apnea-
hipoapnea del suefio (SAHS), incluyendo el sindrome del parpado laxo (SPL),
glaucoma, queratocono, neuropatia Optica isquémica y papiledema. El SPL y el
glaucoma son las patologias oculares mas frecuentemente asociadas al SAHS, pero
su incidencia y su patogenia relacionada con el SAHS todavia estan en discusion.

Con el objetivo de profundizar en la relacion entre la patologia ocular y el SAHS
se han realizado cuatro estudios.

En el primer estudio (Muniesa et al. Br J Ophthalmol 2013) se determind la
prevalencia de hiperlaxitud palpebral y de SPL en pacientes con SAHS, asi como la
prevalencia de SAHS en pacientes con SPL. La prevalencia de SPL entre pacientes
con SAHS fue del 16% y la prevalencia de SAHS entre pacientes con SPL fue del
85%, de los cuales, el 65% tenian SAHS severo. Los pacientes con SAHS,
presentaban de forma significativa, una mayor hiperlaxitud palpebral respecto a
los pacientes sin SAHS.

En el segundo estudio (Muniesa et al. ] Glaucoma 2014) se investigé si el SPL
podria ser un indicador de glaucoma entre la poblacién con SAHS. La prevalencia
de glaucoma entre los pacientes con SAHS pero sin SPL fue del 5.3%, mientras que
entre los pacientes con SAHS y con SPL, alcanz6 el 23%, siendo significativamente
mas alta. Estos datos sugieren que el SPL podria ser un indicador util para detectar
los pacientes con SAHS que tengan mas probabilidades de tener glaucoma.

En el tercer estudio (Muniesa et al.) se evalué la biomecanica corneal en
pacientes con SPL y pacientes sin SPL mediante el Analizador de Respuesta Ocular
(ORA). Los resultados mostraron que los pacientes con SPL presentaban una
histéresis corneal significativamente mas baja, sugiriendo que en el SPL existen

cambios estructurales adicionales.
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En el cuarto estudio (Muniesa et al.) se evaluaron los cambios que el SPL
produce en la superficie ocular mediante citologia de impresiéon conjuntival
comparando pacientes con SPL y pacientes sin SPL. Los pacientes con SPL
presentaron unos cambios significativos en el epitelio conjuntival caracterizados
por un aumento de la metaplasia escamosa y una disminucién de las células

caliciformes.

22



22 SUMMARY

Ophthalmic findings in patients with OSA included floppy eyelid syndrome
(FES), glaucoma, keratoconus, ischemic optic neuropathy and papiledema.

FES and glaucoma are the most common ocular disorder associated with OSA
but their prevalence and their pathogenesis associated with OSA is until unclear.

With the purpose to advance in the association between ocular pathology and
0SA, it has been done four studies.

The first study (Muniesa et al. Br J Ophthalmol. 2013) determined the
prevalence of eyelid hiperlaxity and FES in patients with OSA, and the prevalence
of OSA in patients with FES. The results showed a prevalence of FES in OSA
patients of 16% and a prevalence of OSA in FES patients of 85%, in those 65% had
severe OSA. Patients with OSA had a significantly higher incidence of eyelid
hyperlaxity than patients without OSA.

The second study (Muniesa et al. ] Glaucoma 2014) wanted to investigate
whether FES could be an indicator of glaucoma in patients with OSA. The
prevalence of glaucoma in OSA patients without FES was 5.3%, and the prevalence
of glaucoma in patients with OSA and with FES raised 23%. This prevalence was
significantly higher in these patients. These results suggest that FES may offer a
useful way to identify individuals with a greater probability of having glaucoma in
the OSA population.

The third study (Muniesa et al.) determined the corneal biomechanical
properties in patients with FES and compared them with patients without FES by
Ocular Response Analyzer (ORA). The results showed that patients with FES had
statistically lower corneal hysteresis values suggesting that corneal biomechanical
properties could be changed in FES patients, reflecting additional structural
changes in FES.

The final study (Muniesa et al.) evaluated the ocular surface changes in FES by
conjunctival impression cytology features between patients with FES and patients
without FES. Patients with FES were more likely to exhibit abnormal conjunctival
cytology characterized by an increase in squamous metaplasia and a decrease in

the number of goblet cells.

23



24



23 RESUM

Diferents patologies oculars s’han relacionat amb la sindrome d’apnea-
hipoapnea del son (SAHS), incloent la sindrome de la parpella laxa (SPL),
glaucoma, queratocon, neuropatia optica isquémica i papiledema. La SPL i el
glaucoma son les patologies oculars més freqlientment associades a SAHS, pero la
seva incidencia i patogeénia relacionada amb SAHS encara esta en discussio.

Amb l'objectiu de profunditzar en la relacié entre la patologia ocular i SAHS,
s’han realitzat quatre estudis.

En el primer estudi (Muniesa M], et al. Br ] Ophthalmol. 2013) es va determinar
la prevalenca d’hiperlaxitud palpebral i de SPL en pacients amb SAHS, aixi com la
prevalenca de SAHS entre una poblacié de pacients amb SPL. Els resultats
mostraren una prevalenca de SPL entre la poblaciéo SAHS del 16% i una prevalenga
de SAHS entre els pacients amb SPL del 85%, dels quals el 65% tenien SAHS sever.
Els pacients amb SAHS presentaven de forma significativa una major hiperlaxitud
palpebral respecte als pacients sense SAHS.

En el segon estudi (Muniesa et al. ] Glaucoma 2014) es va investigar si la SPL
podia ser un indicador de glaucoma entre la poblacié6 amb SAHS. La prevalenca de
glaucoma entre els pacients amb SAHS i amb SPL va ser del 5.3%, mentre que entre
els pacients amb SAHS i amb SPL arribava al 23%, sent significativament més alta.
Aquestes dades suggereixen que el SPL podria ser un indicador util per detectar els
pacients amb SAHS que tinguin més probabilitats de tenir glaucoma.

En el tercer estudi (Muniesa et al.) es va estudiar la biomecanica corneal en
pacients amb SPL i sense SPL mitjan¢ant I’Analitzador de Resposta Ocular (ORA).
Els resultats mostraren que els pacients amb SPL presentaven una histéeresi
corneal significativament més baixa, suggerint que en la SPL existeixen canvis
estructurals adicionals.

En el quart estudi (Muniesa et al.) es van avaluar els canvis que el SPL produeix
en la superficie ocular mitjancant la citologia d'impressié conjuntival comparant
pacients amb SPL amb pacients sense SPL. Els pacients amb SPL presentaren uns
canvis significatius en I'epiteli conjuntival caracteritzats per un augment de la

metaplasia escamosa i una disminucio6 en el nombre de cel.lules caliciformes.
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INTRODUCCION

3.1 ELSINDROME DE APNEA-HIPOPNEA DEL SUERNO

El sindrome de apnea-hipopnea del suefio (SAHS) es uno de los trastornos del
suefio mas frecuentes que se caracteriza por episodios repetidos de reduccién del
flujo aéreo debido a una obstruccién parcial (hipoapneas) o completa (apneas), de
la via aéra superior que se colapsa mecanicamente. El SAHS afecta al 4-6% de los
varones y al 2-4% de la mujeres de la poblacion general adulta en edades medias
(1),aumentando su prevalencia con la edad y siendo 2 o 3 veces mas frecuente en
varones que en mujeres (2). El SAHS esta estrechamente relacionado con la
obesidad (3). Clinicamente se caracteriza por somnolencia diurna y ronquido
nocturno y suele ir asociado a apneas observables, arousals (despertar
electroencefalografico), fragmentacion del suefio asi como a hipoxia intermitente e
hipercapnia. Se ha asociado a transtornos cardiovasculares, neurovasculares y
neurocognitivos, inflamatorios y metabdlicos secundarios. El indice de apnea-
hipopnea (IAH) representa el nimero de apneas o hipoapneas por hora de suefio y
es la forma habitual de definir la enfermedad. La presencia de un nimero anormal
de apneas/hipoapneas durante el suefio asociado con sintomas relacionados con la
enfermedad establece el diagndstico de SAHS y permite cuantificar su gravedad. Es
habitual en la practica clinica el diagnostico de SAHS si el IAH es > 10/h y se
acompafa de sintomatologia. La prueba de referencia para establecer el
diagnostico de SAHS es la polisomnografia (PSG) nocturna. Se trata del registro de
variables respiratorias, cardiacas y neurofisiologicas, que permiten conocer la
cantidad y la calidad del suefio, asi como la repercusion de las apneas e hipoapneas
en las distintas variables y la determinacion del IAH (4-8). El tratamiento del SAHS
incluye cambios en el estilo de vida como pérdida de peso y la aplicacion de
presion positiva continua en la via aérea superior (continuos positive airway
pressure —-CPAP-). La CPAP estabiliza la via aérea superior y evita su colapso,

normalizando el IAH y la estructura del suefio.
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3.2 PATOLOGIA OCULAR Y SAHS

Existe evidencia cientifica que indica que los pacientes con SAHS tienen mayor
incidencia de patologia ocular incluyendo el SPL (9,10), glaucoma (11-16),
queratocono (17), neuropatia optica isquémica no arteritica (18-19), papiledema
(20), corioretinopatia serosa central (21) y oclusiones venosas retinianas (22).

Diferentes mecanismos enlazan el SAHS con las distintas enfermedades
oculares, como son: el estrés oxidativo (23,24), la activacion simpatica (25,26), la
inflamacion (27,28),1a hipercoagulabilidad (29-32), la disfuncién endotelial (33) y
las alteraciones metabolicas (34).

La desregulacion vascular asociada al SAHS puede desempefiar un papel clave
en la neuropatia Optica isquémica no arteritica y en las oclusiones venosas
retinianas que se han relacionado con el SAHS. La hipoxemia e hipercapnia
secundaria a las apneas nocturnas provoca una vasodilatacion cerebral que puede
contribuir al papiledema asi como al aumento de la presién intracraneal que puede
asociarse a los pacientes obesos con SAHS (35). El aumento de los niveles de
catecolaminas observado en pacientes con SAHS se ha relacionado con el riesgo
aumentado de corioretinopatia serosa central en estos pacientes (36).

La presente tesis se centra en las enfermedades oculares mas prevalentes

asociadas al SAHS, como son el SPL y el glaucoma.

3.2.1 SINDROME DEL PARPADO LAXO

En 1981, Culbertson y Ostler describieron un enigmatico trastorno palpebral,
reportando 11 pacientes obesos con sintomas severos de disconfort ocular. Estos
pacientes presentaban unos parpados superiores hiperlaxos que se evertian con
una minima traccién manual. El tarso presentaba una pérdida intrinseca de la
rigidez permitiendo la deformacion con facilidad. Una marcada conjuntivitis
papilar estaba también presente. Esta condicién fue denominada “el sindrome del
parpado laxo” (9).

La descripcion inicial de los pacientes con SPL respondia al fenotipo de varon
obeso de edad media. Mas recientemente, el mejor conocimiento del espectro

demografico del SPL ha incluido a las mujeres y a los nifios como susceptibles a
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padecer SPL (37,38), aunque el grupo de poblacién mas frecuentemente afectado
por el SPL son varones obesos entre 40 y 69 afos (39).

El SPL produce una significativa morbilidad ocular y es motivo frecuente de
consulta por molestias oculares de larga evolucion. Los sintomas generalmente son
poco especificos, y eso justifica que se trate de una patologia infradiagnosticada o
de diagnostico tardio. Los pacientes con SPL presentan sintomas oculares
unilaterales o bilaterales que pueden ir desde la hiperemia ocasional e irritacion
hasta la sensacidbn de cuerpo extrafio, secrecion mucoide, o0jo seco,
fotosensibilidad, vision borrosa, edema palpebral y Glceras corneales (40).

Es frecuente que el lado mas afectado corresponda con el lado que
preferentemente el paciente use para dormir. Algunos de los pacientes notan que
durante el suefio se produce una eversion palpebral provocando el roce con la
almohada, aumentando el disconfort y pudiéndose asociar a lesiones corneales. De
modo que el SPL potencialmente puede causar patologia ocular grave.

El tratamiento incluye medidas no quirurgicas como lubricantes, oclusiéon o
escudos oculares. Pero muchos pacientes son refractarios al tratamiento médico y
el acortamiento quirurgico del parpado resulta imprescidible para evitar la
eversion palpebral y mejorar la sintomatologia (41).

En las ultimas décadas se ha avanzado en el conocimiento de la naturaleza de
esta condicidon pero la etiologia y la patogenia no estan todavia resueltas. Las
asociaciones clinicas del SPL también estan todavia en debate.

La conjuntivitis papilar es una condicién crucial para el diagnostico de SPL (9).
Los cambios epiteliales y estromales de la conjuntivitis papilar crénica pueden ser
iniciados por una variedad de estimulos como la exposicidn cronica que pueden
presentar los pacientes con SPL.

Diferentes alteraciones palpebrales se han asociado al SPL como Ia
blefaroptosis, ptosis de pestafias (41) y dermatocalasia (42).

Las alteraciones a nivel de la pelicula lagrimal y la disfuncion de las glandulas de
Meibomio pueden exacerbar el disconfort y las alteraciones de las superficie ocular
en estos pacientes. Se ha demostrado una deficiencia lipidica lagrimal y un ojo seco
evaporativo (43).

La exposicion corneal que puede asociarse a la eversion palpebral, asi como la

inflamacion crénica de la conjuntiva, contribuyen a la posible aparicion de
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queratopatia en los pacientes con SPL. La queratopatia punctata superficial es la
alteracion corneal mas frecuentemente asociada al SPL. Otras alteraciones
corneales incluyen las tlceras corneales recidivantes (44), queratitis filamentosa y
adelgazamiento corneal (45).

Una de las asociaciones mas interesantes y desconocidas es la asociacidn entre
el SPL y el queratocono. El queratocono es una enfermedad progresiva de la cornea
que adopta una forma conica irregular debido a la alteracién de la estrutura
interna del tejido corneal. Donnefeld fue el primero que hizo una asociacién
explicita entre el SPL y el queratocono destacando que ambas patologias aparecian
principalmente en el lado sobre el que dormia apoyado el paciente (46). El estrés
mecanico se ha postulado como mecanismo patogénico entre el SPL y el

queratocono (44,46,47).

3.2.2 SINDROME DEL PARPADO LAXO Y SINDROME DE

APNEA-HIPOAPNEA DEL SUENO

La principal asociacion sistémica del SPL es el SAHS. Gonnering and Sonneland
(48) en 1987 reportaron un paciente con SPL y SAHS. En 1989, Goldberg et al (49)
reportaron un paciente con SPL que tenia el sindrome respiratorio de Pickwickian,
un término que se refiere a alteracion respiratoria durante el suefio con
hipercapnia, policitemia e insuficiencia cardiaca. Pero fue Woong en 1990 el
primero en describir explicitamente esta importante asociacion en tres de sus
pacientes (50). Otros estudios posteriores han apoyado la asociacion entre el SPL y
el SAHS (10,51). La prevalencia de SPL entre la poblaciéon con SAHS varia entre el
2% (10,52) y el 32% (51), segun los diferentes estudios. Un nimero menor de
estudios han abordado la cuestion sobre la prevalencia del SAHS entre la poblacion
con SPL (53,54). Dado que el SPL y el SAHS estan asociados de forma
independiente con la obesidad, el sexo masculino y al aumento de edad, no esta
claro si el SPL y el SAHS estan casualmente asociados, si comparten factores de
riesgo o si tienen una causa fisiopatogénica comun.

El SAHS ha sido propuesto como una posible etiologia del SPL y esta hipétesis
ha sido apoyada en un estudio que trataba con éxito el SPL con el uso de la CPAP

(55).
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Los cambios en el SPL afectan a la matriz extracelular y a las fibras de colageno
con una pérdida de fibras elasticas del tarso y sobreexpresion de
metalloproteinasas (56-59). Estos cambios se atribuyen a un estrés mecanico
representando un mecanismo de proteccidn local en respuesta al trauma mecanico
repetido (60).La disminucion en las fibras elasticas del tarso de los pacientes con
SPL tiene particular interés en aquellos que proponen un relacion fisiopatogénica
entre el SPL y el SAHS. En la tUvula de los pacientes con SAHS sometidos a
uvulofaringoplastia se ha demostrado una pérdida de fibras elasticas y se ha
correlacionado la severidad del SAHS con la desorganizacion de las fibras elasticas
a nivel de la tvula distal (61). De modo que cambios similares a los descritos en el
tarso de los pacientes con SPL, pueden ocurrir en los tejidos de la via aérea
superior de los pacientes con SAHS secundario al trauma mecanico repetido
debido al colapso de dicha via aérea en dectbito prono durante el suefio.

En el SAHS, posiblemente debido a la posicion durante el suefio, hay una presion
mecanica repetida sobre los parpados favoreciendo la eversion y el trauma. Parece
que la severidad del SPL se correlaciona con la severidad del SAHS (15). La teoria
de la isquemia-reperfusion también se ha implicado en la relacion entre el SAHS y
el SPL (62). EI SAHS se caracteriza por una hipoxia durante el suefio. Ademas estos
pacientes someten a los parpados a una presidon determinada que induce isquemia
a nivel del tarso. Seguin esta teoria, cuando el paciente se levanta, la reperfusion
repentina del tarso genera una gran cantidad de radicales libres que dafian el
estroma tarsal y causa la subsecuente migracion de polimorfonucleares neutrofilos
que contribuye a la conjuntivitis papilar y a cambios ectasicos en la cornea. Esta
teoria ofrece una explicacidn alternativa a la correlaciéon entre el lado en que
duerme el paciente y la lateralidad del SPL.

En cualquier caso, la relacion fisiopatogénica entre el SPL y el SAHS no esta
totalmente resuelta. Mecanismos asociados al SAHS como el estrés oxidativo, la
inflamacion o la disfuncion endotelial, podrian contribuir a la alteracion
subyacente de los tejidos palpebrales en los pacientes con SPL, haciéndoles mas

vulnerables al estrés mecanico y a los cambios por isquemia-reperfusion.
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3.23 GLAUCOMA YSINDROME DE APNEA-HIPOPAPNEA DEL

SUENO

El glaucoma se define como una neuropatia dptica progresiva multifactorial,
cuyo principal factor de riesgo es el aumento de la presién intraocular. La pérdida
de células ganglionares de la retina responsable de la neuropatia Optica
glaucomatosa conlleva defectos permanentes en el campo visual pudiendo llegar a
la ceguera irreversible. La prevalencia de glaucoma en la poblacién general
caucasica se estima del 2% (63,64). La mayoria de estudios atribuyen al SAHS una
prevalencia aumentada de glaucoma, tanto de glaucoma normotensional (GNT)
(14) como de glaucoma primario de angulo abierto (GPAA) (11,14). La prevalencia
de glaucoma entre la poblaciéon con SAHS varia entre el 2% y el 9%, segun los
distintos trabajos (11-14,16). El origen de la asociacion entre el glaucoma y el
SAHS no es totalmente conocida. Algunas posibles causas del glaucoma
normotensional (coagulacién sanguinea alterada, enfermedad cerebrovascular,
enfermedad vasoespastica y desregulacidn vascular del nervio 6ptico) son también
consecuencia del SAHS. En los pacientes con SAHS, los prolongados y repetidos
periodos de apnea durante la noche son acompafiados de hipoxia intermitente y de
un aumento de la resistencia vascular. Se ha sugerido que estos episodios de
desregulacion vascular, pueden comprometer la perfusion y la oxigenacion del
nervio Optico causando una neuropatia Optica glaucomatosa. La disminucion
descrita del grosor de la capa de fibras nerviosas de la retina en los pacientes con
SAHS (65) asi como su correlaciéon con el IAH, apoya la relacion entre la hipoxia y la
pérdida de la capa de fibras nerviosas de la retina en estos pacientes. Del mismo
modo, el aumento de la activacién simpatica y el estrés oxidativo, dos condiciones
que se encuentran comunmente en el SAHS, pueden contribuir al desarrollo de
disfuncién endotelial que acentuaria la desregulacién vascular a nivel de la cabeza
del nervio dptico. Pero parece que no sélo intervienen factores vasculares en la
patogenia del glaucoma en el SAHS, si no que incrementos de la presion intraocular
(PIO) han sido descritos. Se ha relacionado el IAH con el aumento de la presion
intraocular (66) y los pacientes con SAHS han demostrado mayores fluctuaciones

de la PIO durante las 24h del dia, con valores mas altos durante las horas
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nocturnas. Ademads, el tratamiento con CPAP podria causar unos aumentos
adicionales de la PIO, especialmente durante la noche (67), y la obesidad, tan
estrechamente asociada al SAHS, puede inducir aumentos de la PIO durante los
cambios posicionales del cuello por compresion del mismo (68).

A pesar de que SPL es una alteracion ocular frecuentemente asociada al SAHS y
que a su vez, el SAHS se ha relacionado con el glaucoma, la posible relacion entre el

SPLy el glaucoma ha sido poco estudiada.
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HIPOTESIS Y OBJETIVOS

4.1 HIPOTESIS DE LA TESIS

La hiperlaxitud palpebral, el sindrome del parpado laxo y el glaucoma se
relacionan estrechamente con el sindrome de apnea-hypopnea del suefio
compartiendo una base fisiopatogénica comun. La determinacién de su
prevalencia permitiria avanzar en la relacion entre estas patologias y establecer
unos criterios sobre las pautas de screening en la practica clinica.

Para intentar explicar estas asociaciones, en esta tesis doctoral se han planteado

las siguientes hipoétesis de trabajo:

1. El SAHS podria ser una condicion favorable para la existencia de una
subyacente laxitud palpebral aumentada, estando el SPL estrechamente

relacionado con la presencia de SAHS.

2. El SAHS se asocia a una mayor prevalencia de glaucoma y el SPL puede ser

un factor de riesgo de glaucoma entre la poblaciéon con SAHS.

3. En el SPL pueden existir cambios estructurales adicionales que afecten a
otras estructuras oculares como la cérnea, que podrian contribuir a explicar
la asociacion patogénica entre el SPL y otras patologias como el glaucoma o

el queratocono.
4. Los pacientes con SPL presentarian unos cambios en la superficie ocular

que contribuirian a explicar la frecuente sintomatologia ocular que

acompafa a esta patologia.
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42 OBJETIVOS DE LAS TESIS

Para intentar dar respuesta a las distintas hipoétesis de trabajo, en esta tesis

doctoral se han planteado los siguientes objetivos especificos:

1. Estudiar la prevalencia de hiperlaxitud palpebral y de SPL en pacientes con

SAHS, asi como determinar la prevalencia de SAHS en pacientes con SPL.
2. Estudiar la prevalencia de glaucoma en pacientes con SAHS asi como
determinar si la presencia del SPL puede ser un factor de riesgo de

glaucoma entre la poblacion con SAHS.

3. Estudiar los cambios en la biomecancia corneal en los pacientes con SPL

mediante el Analizador de Respuesta Ocular (ORA).

4. Estudiar los cambios en la superficie ocular de los pacientes con SPL

mediante citologia de impresién conjuntival.
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ESTUDIO 1

Muniesa et al. BrJ Ophthalmol 2013;97:1387-1390.

5.1HIPOTESIS

El SAHS podria ser una condicién favorable para la existencia de una subyacente
laxitud palpebral aumentada, estando el SPL estrechamente relacionado con la

presencia de SAHS.

5.2 OBJETIVOS

1. Estudiar la prevalencia de hiperlaxitud palpebral y de SPL en pacientes con
SAHS.

2. Determinar la prevalencia de SAHS en pacientes con SPL.

53 METODOLOGIA

El periodo de inclusién de los pacientes fue de Septiembre 2008 hasta Enero
2011. Para el primer objetivo, se incluyeron 114 pacientes que de forma
consecutiva se habian admitido para descartar SAHS en el Hospital Arnau de
Vilanova y Hospital Santa Maria de Lleida, que aceptaron someterse a
continuacidn a una exploracion oftalmolégica antes de iniciar tratamiento para el
SAHS. Para el segundo objetivo, 45 pacientes con diagndstico previo de SPL, fueron
sometidos a un estudio de suefio para descartar SAHS. El protocolo y el
consentimiento informado fue aprovado por el Comité de Etica de nuestro
hospital. Todos los pacientes incluidos en el estudio firmaron el consentimiento
informado.

Se recogi6é una historia médica y oftalmologica completa de todos los pacientes.

Los pacientes que habian sido sometidos a cirugia palpebral o cualquier
antecedente que pudiera afectar a la funcién de los parpados, no fueron incluidos

en el estudio.
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ESTUDIO OFTALMOLOGICO

El examen oftalmolégico incluia la agudeza visual, examen del polo anterior
mediante lampara de hendidura y oftalmoscopia para el fondo de ojo. El examen
de los parpados iba dirigido a determinar la laxitud palpebral y a obtener un
diagnostico de SPL. La medicion de la distraccion horizontal de los parpados del
globo ocular medida en milimetros, como describié Iyengar y Khan (69), fue
utilizada como criterio para determinar la laxitud palpebral. Una distancia mayor
de S5mm para los parpados superiores y mayor de 6mm para los inferiores, fue
considerada como significativa e indicativa de hiperlaxitud palpebral (16). Segun
los resultados dividimos los pacientes en tres grupos: el grupo 1 incluia pacientes
con laxitud normal; el grupo 2 pacientes con hiperlaxitud palpebral; y el grupo 3
pacientes con SPL. El SPL se definié como la presencia de parpados superiores
facilmente evertibles con minima tracciéon manual asociado a conjuntivitis papilar

cronica del mismo parpado superior, que es la definicion clinica del SPL (9).

ESTUDIO DE SUENO

El diagnéstico de SAHS fue realizado mediante polisomnografia (PSG)
convencional o mediante un estudio cardio-respiratorio del suefio. La PSG incluia
el registro de variables neuroldgicas: Electroencefalograma (EEG) (C3/A2 y
C4/A1), electro-oculograma y electromiograma de variables respiratorias
medidas por una canula nasal y de variables téraco-abdominales. La saturacion de
oxigeno se midié a través de pulsioximetro en el dedo. El estudio cardio-
respiratorio del suefio incluia los registros procedentes de la canula nasal, de las
bandas téraco-abdominales, la saturacion de oxigeno y la posiciéon corporal. La
apnea fue definida como la ausencia de flujo aéreo al menos durante 10 segundos y
la hipoapnea fue definida como una reduccién clara (50%) del flujo aéreo durante
al menos 10 segundos. El IAH fue calculado segin el nimero de apneas o
hipoapneas por hora. El SAHS fue excluido si el IAH <10h-1. Se consider6 SAHS leve
cuando el [AH estaba entre 10 y 20h-1, moderado cuando estaba entre 20 y 30h'1, y

severo cuando el JAH>30h-1.
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ANALISIS ESTADISTICO

Las variables continuas fueron reportadas con la media + desviacidn estandar
(DS), y los rangos intercuartiles usando el test de Wilcoxon. Las variables
categoricas fueron expresadas en porcentajes y comparadas usando el test de X?o
el test exacto de Fisher. Los intervalos de confianza para la proporcién de
pacientes con SPL en el SAHS y de SAHS en los pacientes con SPL se basaron en un
test exacto binomial. La asociacién entre hiperlaxitud palpebral y SAHS fue
evaluada mediante una regresion logistica. Una p <0.05 fue considerada
estadisticamente significativa. Los modelos se ajustaron a la edad y al indice de

masa corporal (IMC).

5.4 PRINCIPALES RESULTADOS

Objetivo 1:

1. Ciento-catorce pacientes fueron admitidos consecutivamente para
descartar SAHS. El nimero de pacientes diagnosticados de SAHS fue de 89
(78%) y 25 de los 114 pacientes fueron considerados no-SAHS o controles
(22%). Los sujetos con SAHS eran significativamente de mas edad y de

mayor IMC que los controles.

2. Entre los pacientes con SAHS, 9/89 tenian SAHS leve (10%), 24/89 tenian
SAHS moderado (26.9%) y 56/89 SAHS severo (62.9%).

3. De los 89 pacientes con SAHS, 14 tenian SPL (16%) y 11 de los 14 pacientes
con SPL tenian SAHS severo, 2 pacientes tenian SAHS moderado y 1

paciente tenia SAHS leve.

4. El porcentaje de pacientes con SPL entre los pacientes con SAHS severo,

alcanzaba el 20%.

5. Dos de los 25 pacientes controles sin SAHS tenian SPL (8%).
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6. Las diferencias entre la prevalencia de SPL entre pacientes con SAHS (16%)

y sin SAHS (8%) no llegd a ser estadisticamente significativa.

7. La hiperlaxitud palpebral fue observada en el 60.67% de los pacientes con
SAHS (54/89) y en el 32% de los pacientes sin SAHS (8/25). Estas
diferencias eran estadisticamente significativas tras ser ajustadas a la edad

y al IMC (p = 0.04).

Tabla 5.1. Categorizacidon de los pacientes segun variables clinicas y prevalencia

de hiperlaxitud palpebral y SPL entre los pacientes con y sin SAHS.

Pacientes con Pacientes sin P
SAHS SAHS
Pacientes, n 89 25
Edad, afios 55.1+9.41 48.6+11.15 0.003
Sexo, masculino 75% 72% 0.79
IMC (kg/m?) 32.3+5.32 29.2+4.93 0.004
IAH 43.00+23.17 4.43+1.88 <0.001
SPL, n (%) 14 (16%) 2 (8%) 0.51
Hipelaxitud 54 (60.67%) 8 (32%) (0.004) 0.0474*
palpebral, %

*Ajustado a la edad y al IMC.
Objetivo 2:
1. De los 45 pacientes con SPL que fueron sometidos a un estudio de sueiio,
38 fueron diagnosticados de SAHS (84.4%). E1 8% de los pacientes tenian

SAHS leve (3/38), el 26.3% SAHS moderado (10/38) y el 65.7% SAHS
severo (25/38).
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Tabla 5.2. Variables clinicas y prevalencia de SAHS entre pacientes con SPL.

Pacientes con SPL

Pacientes, n 45
Edad, anos 66.42+8.30
Sexo, masculino % 86.7
IMC (kg/m?) 31.53+4.94
IAH 44.52+27.03

Pacientes con SAHS, n %

38 (84.4%)

Pacientes con SAHS severo, n %

25 (65.7%)
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ABSTRACT

Purpose To determine the prevalence of eyelid
hyperlaxity and floppy eyelid syndrome (FES) in
obstructive sleep apnoea (0SA), and the presence of
OSA in FES.

Participants One-hundred and fourteen patients who
had been conseautively admitted for OSA evaluation and
45 patients with FES in which sleep studies were
recorded.

Methods Subjects underwent eyelid laxity
measurement, slit-lamp examination and
polysomnography.

Results Eighty-nine patients were diagnosed of OSA.
Fourteen patients with OSA had FES (16%) and 54/89
(60.67%) had eyelid hyperlaxity. Two of the 25 non-
0SA patients had FES (8%) and 8 of 25 (32%) had
eyelid hyperlaxity. There was a significantly higher
incidence of eyelid hyperlaxity in OSA than in non-0SA
patients (p=0.004). Thirty-eight of the 45 patients
with FES were diagnosed of OSA (85%) and 65% had
severe OSA.

Conclusions OSA might be an independent risk factor
for eyelid hyperlaxity and severe OSA is common in
patients with FES.

INTRODUCTION
Floppy eyelid syndrome (FES) is an often under-
diagnosed disorder of unknown pathogenesis that
is characterised by lax upper eyelids that are easily
distorted and everted with minimal traction, a soft
and foldable tarsus, and chronic papillary conjunc-
tivitis of the upper palpebral conjunctiva.' * Since
the initial description by Culbertson and Ostler in
1981," one of the most consistently reported asso-
ciations with FES is that of obstuctive sleep
apnoea (OSA).? * OSA is characterised by recur-
rent, complete or partial, upper airway obstructions
during sleep and it is usually diagnosed by over-
night polysomnography.® OSA is associated with a
high incidence of cardiovascular and neurovascular
diseases.® Woog was the first to specifically idendfy
this important association between FES and OSA in
three patients in 1990.7 The prevalence of FES in
the OSA population varies from 29° ¥ o 329"
according to the reported series. A few investiga-
tions have raised the question of the frequency of
OSA in patients with FES.? '® As FES and OSA are
independently associated with obesity, male sex and
increasing age, it is unclear whether OSA and FES
are causally associated, whether they merely share
common risk factors or whether they have a
common pathophysiological cause.

The aim of this study was to establish the rela-
tionship between these two entities. The primary

objective was to determine the prevalence of FES
and eyelid hyperlaxity in a group of patients
referred for suspected OSA. The second objective
was to determine the presence of OSA in patients
who had been previously diagnosed with FES in
the oculoplastic unit.

MATERIAL AND METHODS

Subjects

The time period for patient inclusion was from
September 2008 to January 2011. For the first
objective, we included 114 patients consecutively
admitted for OSA evaluation at the Arnau de
Vilanova University Hospital and the Santa Maria
Hospital, Lleida, Spain, who agreed to undergo an
ophthalmologic examinadon. For the second
objective, 45 patients with diagnosed FES made by
an oculoplastic consultant (MJM), were subjected
to overnight polysomnography to detect OSA. The
protocol and informed consent were approved by
the Ethics Committee of our hospital. All the sub-
jects authorised the use and disclosure of protected
health information. Patients who had undergone
any type of surgical procedure to their eyelids or
who had suffered from any type of ocular trauma
or abnormality that could have affected their eyelid
functions were excluded from the study.

Medical and ophthalmic examination

All subjects underwent a full medical and ophthal-
mic history. The slitlamp examinations and lid
laxity assessments were performed by the same
ophthalmologist (MJM), who was blind to the
results of sleep study. The ophthalmological exam-
ination included visual acuity, slit-lamp examination
with anterior segment analysis and ophthalmos-
copy. Eyelid examination was conducted specifically
to evaluate eyelid laxity and obtain an FES diagno-
sis. Horizontal distraction from the globe was
assessed as described by Iyengar and Khan''and
measured in millimetres. We used this simple
method of quantifying lid laxity using a ruler to
measure the horizontal distraction of the lid from
the globe. Lid distraction >5 mm for upper lids
and >6 mm for lower lids was considered as sig-
nificant and indicative of increased laxity.'? The
results were dichotomised for the purpose of ana-
lysis as increased laxity were present or absent In
the absence of standardised evaluation, we chose
consensus criteria upon which to score the laxity in
three groups: group 1 was normal laxity; group 2:
asymptomatic eyelid hyperlaxity. Patients were
defined as having eyelid hyperlaxity if either lid
was graded positive for increase in laxity®; and
group 3: FES defined as easily evertible lids and
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papillary conjunctivitis in the same upper eyelid, which is the
clinical definition of FES." Different grades of FES were
included in this group. Easy lid eversion was characterised by
elastic upper lids that became easily distorted and everted with
minimal superolateral traction.” '

Sleep studies

Diagnosis of OSA was reached on the basis of either conven-
tional polysomnography or of a cardio-respiratory sleep smdy.
All the sleep studies were analysed manually at each participat-
ing centre using standard criteria.'® The sleep score was per-
formed by technicians not involved in the study The
polysomnographies included continuous recording of neuro-
logical variables: EEG (C3/A2 and C4/Al), electro-oculogram
and electromyogram. Breathing variables were scored according
to the flow tracing provided by a nasal cannula and thermistor.
Thoraco-abdominal motion was measured with thoracic and
abdominal bands. Oxygen saturation was recorded with a finger-
pulse oximeter. The cardio-respiratory sleep smdy included, at
the minimum, continuous recording from the nasal cannula,
thoraco-abdominal motion, oxygen saturation and body pos-
ition. Apnoea was defined as an absence of airflow for at least
10s and hypopnoea was defined as a clear (5090) airflow reduc-
tion for at least 10s, with a drop in oxygen saturation of ar least
49% or an arousal. OSAs were defined as the absence of airflow
in the presence of chest or abdominal wall motion. The
apnoea-hypopnoea index (AHI) was calculated according to the
average number of episodes of apnoea plus hypopnoea per hour
of sleep or recording time. OSA was excluded when the AHI
was AHI<10™". OSA severity was scored as mild when the AHI
was between 10 and 20 h™'<20, moderate when it was between
20 and 307", and severe when the AHI>307"."?

Statistical analysis

Continuous variables were reported as the mean=SD, and the
IQR using the Wilcoxon rank sum test. Categorical variables
were reported as percentages and were compared using the x*
or Fisher exact test. Cls for the proportion of patients with FES
in the OSA group and OSA in the FES group were based on an
exact binomial test The association between eyelid hyperlaxity
and OSA was evaluated by logistical regression. A p value of
<0.05 was considered statistically significant. Age- and body
mass index (BMI)-adjusted models were also estimated.

RESULTS

One hundred and fourteen patients were consecutively admitted
for OSA evaluation by polysomnography or cardio-respiratory
sleep study. A categorisation of these patients based on reported
clinical findings is presented in table 1. FEighty-nine padents
were diagnosed with OSA (789%) and 25 of 114 patients were
considered non-OSA patients or controls (22%9). As expected,
subjects with OSA were significantly older and had a higher
BMI than control patients but there was no significant difference
in gender and other medical conditions. Among the padents
with OSA, 9/89 had mild OSA (10.1%), 24/89 had moderate
OSA (26.9%) and 56/89 had severe OSA (62.9%). Fourteen
patients (16%) diagnosed with OSA had FES. Eleven of 14
patients with FES (78.57%6) had severe OSA, 2 patiens had
moderate OSA and 1 patient had mild OSA. The percentage of
FES in patients with severe OSA reached 20%. Two of the 25
non-OSA patients were diagnosed with FES (8%). The differ-
ence of prevalence of FES in OSA patients (16%) and in
non-OSA patients (8%) was not statistically significant. None of
the FES patients had experienced spontaneous lid eversion

Table 1 Categorisation of patients admitted for OSA evaluation,
based on reported clinical findings

OSA patients Non-0SA patients
(AHI=10) group (AHI<10) p Value

Patients, n 89 25
Age, years 55.129.41 48621115 0003
Mean (SD)
Gender, male 5% 2% 079
BMI (kgim?) 3232532 292+4.93 0004
Mean (SD)
AHI (h") 43.00+23.17 44321.88 <0001
Mean (SD)

Epworthmean (D)  9.524.93 782458 013
HTA a7% 35% 045
Diabetes 15% 10% 73
Dyslipidaemia 29% 30% 1
Smokers 23% 15% 080
com 8% 10% 067
Cardiovascular 20% 5% 018
diseases

FES, n (%) 14 (16%) 2 (8%) 051
Eyelid hyperdaxity, 54 (60.67%) 8 (32%) 00474*
n (%)

*Adusted for age and BML

AH|, apnoea-hypopnoea'h index; BM|, body mass index; COPD, chranic obstructive
pulmaonary disease; DM, type 2 diabetes mellitus; Epwarth, Epwarth Sleepiness Sale
scare; FES, floppy eyelid syndrome; HTA, hypertension; OSA, abstructive sleep apnoea.

when sleeping. The findings of these patients with FES are pre-
sented in table 2.

Eyelid hyperlaxity was observed in 60.67% (54/89) of the
patients with OSA, and in 32% (8/25) of the non-OSA patients
(p=0.0125). This significance remained when adjusted for age
and BMI (3.06,95% (I 1.04 to 9.78, p=0.0474).

Forty-five patients with diagnosed FES were subjected to over-
night polysomnography to detect OSA. A categorisation of these
patients based on reported clinical findings can be seenin table 3.
Thirty-eight of the 45 patients (84.4%) with FES were diagnosed
with OSA. Mild OSA was diagnosed in 8% (3/38) of these
patients with FES, moderate OSA in 26.3% (10/38) and severe
OSAin65.7% (25/38).

DISCUSSION

In this study, the incidence of eyelid hyperlaxity was signifi-
cantly higher in OSA than in non-OSA patients and this signifi-
cance remained after adjusting for age and BMIL. These results
suggested that OSA might be an independent risk factor for
eyelid hyperlaxity However, the prevalence of FES in OSA
patients was not significant, although the prevalence of FES
between padents with severe OSA reached 20%. To the best of
our knowledge, this study is the largest cohort of FES patients
(n=45) used to detect OSA diagnosed by polysomnography, the
international criteria for OSA diagnosis."* Among patients with
FES, the prevalence of OSA reached 85% and most of them had
severe OSA. This prevalence contrasts with the prevalence of
OSA in the general population estimated to be 2% to 5% in
middle-aged populations,’® and with the prevalence of OSA in
obese population, estimated at 4096.'¢ Therefore, this associ-
ation between OSA and FES appears not to represent an epiphe-
nomenon only. McNab? reported a cumulative series of 50 FES
patients of whom 48 (96%) had a history of sleep disturbed
breathing, and 26 of the 27 patients undergoing
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Table 2 Data of patients admitted for OSA evaluation with floppy eyelid syndrome

Case No Age (years) Sex BMI (kg/m?) AHI(h) 0SA grading Side Preferred sleeping pattem Other diseases
1 61 M a 49 Severe R=L Alternating HTA, tabagism
2 64 M 30 26 Moderate R=L Right CVD, COPD, Dyslipidaemia
3 66 F 33 52 Severe >R Left CVD, COPD
4 69 M N 76 Severe R=L Alternating HTA, DM
5 61 M a3 26 Moderate R=L Alternating Dyslipidaemia
6 54 M 43 37 Severe >R Alternating
7 54 M 29 36 Severe R=L Alternating HTA
8 65 M 34 61 Severe R=L Alternating HTA, VD, Dydlipidaemia
9 60 M 32 76 Severe >R Left DM
10 57 F 417 36.7 Severe R>L Alternating HTA, Tabagism
1" 61 F 337 8357 Severe R>L Right HTA
12 59 M 301 6.9 Normal R=L Left HTA, OO
13 62 M 374 4352 Severe >R Alternating HTA
14 48 M 32 5.4 Normal R=L Right Dyslipidaemia
15 n M 338 475 Severe R=L Right Smoker
16 45 F 49 14 Mild R>L Right
AHI, apnoea-hypopnoeah index; BMI, body mass index; COPD, chranic obx i yy disease; CVD, cardi ular disease; DM, type 2 diabetes mellitus; HTA, hypertension;

0SA, obstructive sleep apnoea; SPK, superficial punctate keratopathy.

polysomnography were confirmed to have OSA. Ezra et al'®
studied OSA in 102 patients with FES using the Epworth
daytime somnolence score, which is a method not considered
valid for OSA diagnosis.

The reported prevalence of FES in OSA varies in different
studies. The range of reported rates of FES prevalence (2.3-
3296) includes studies by Robert et al,® 1/46, 2.2%; Karger
et al,” 1/44, 2.3%; McNab, 3/20, 15%; Kadyan et al,* 28/89,
31.59.9; Mojon et al, 14/44, 329; and Chambe et al,'” 23/
89, 25.8%. A consensus has clearly not been reached. Kadyan
et al'* used only oximetry, which is a method not considered
valid for OSA diagnosis,"* McNab et al® had a very low patient
sample size and Monjon et al* lacked any adjustment for age or
BML. Karger et al® used polysomnography for OSA diagnosis

Table 3 Categorisation of FES patients, based on reported clinical
findings

FES patients
Patients, n a5
Age, years 66.42+830
Mean (SD)
Gender, mde % 86.7
BMI (kg/m?) 3153:494
Mean (SD)
AHI(h™") 445242703
Mean (SD)
OSA patients, n % 38 (84.4%)
Severe OSA patients, n % 24 (64.7%)
HTA 26.7%
Diabetes 133%
Dyslipidaemia 156%
COPD 178%
Smokers 6.7%
Cardiovascd ar diseases 178%
*Adjusted for age and BML

AHI, apnoea-hypopnoeah index; BMI, body mass index; COPD, chranic obstructive
pulmonary disease; DM, type 2 diabetes mellitus; FES, floppy eyelid syndrome; HTA,
hypertension; OSA, obstructive skeep apnoea.

and showed an association between subjectively easy eversion
and OSA when they studied 15 non-OSA patients and 44 OSA
patients, but their findings lost statistical significance when they
adjusted for age and BML Our results were comparable to the
results of a recent study by Chambe et al'” with 89 patients
with OSA diagnosed with overnight respiratory polygraphy and
38 non-OSA patients, in which FES prevalence was 15.8% in
non-OSA patients and 25.8% in OSA population (not signifi-
cant), with a significant correlation berween OSA severity and
FES and eyelid laxity. So, the present study features one of the
largest cohort of non-treated OSA patients diagnosed using a
method considered valid for OSA diagnosis,"* which has been
used to detect FES.

Our results suggested that OSA could be a subset of lax eyelid
conditions and it would appear that once the degree of laxity
reaches a certain threshold, patients run the risk of developing
FES with inflammatory sequelae of the conjunctiva, cornea and
tear film."® OSA has been suggested as a possible cause for FES
in a report that showed that FES could be resolved by simply
making use of a continuous positive airway pressure mask.'
There are different aetiological hypotheses about the association
between FES and OSA. In their initial report, Culbertson and
Ostler proposed that repeated mechanical trauma was the cause
of papillary conjunctivitis, but they did not offer any hypothesis
to explain the associated elasticity. Netland et al*® were the first
to point to abnormalities in elastic fibres, reporting a decrease in
the amount of tarsal elastin. However, it still remains unclear
whether this depletion of elastic fibres is cansative or secondary.
Schlotzer-Schrehardr et al*' demonstrated a substandal loss of
elastic fibres and ultrastructural abnormalities in residual fibres,
together with an increased expression of elasin-degrading
enzymes in the tarsus and skin of eyelid specimens from FES
patients. These changes in elastic fibres are of particular interest
to those who have proposed a link berween FES and OSA. It has
also been observed that uvula dssue from patients with OSA
undergoing uvulopharyngoplasty exhibit a loss of elastic
fibres.” 2° ** These changes could explain how OSA, eyelid
hyperlaxity and FES could be different manifestations of the
same disease. The finding in our study of a significant association
between eyelid hyperlaxity and OSA seems to support this
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hypothesis. Furthermore, the proposed link between OSA and
FES has had quite a strong influence on the nschaemr.a—teperfu-
sion theory. McNab™ claimed thar an association may exist
between sleeping posture and pressure on the eye, exacerbated by
hypoxia, inducing ischaemia-reperfusion injury. Previous evi-
dence confirmed that an association with sleep has been sug-
gested because FES is commonly more symptomatic on the side
the patient is used to sleeping on.>* But this association is not
perfect, as we can see in the present study, and this has led to
doubts being cast over the mechanical theory.™

Clinicians should be aware of the association berween FES
and OSA so that underlying OSA can be detected in FES
patients, and the sleep physician may be the first to detect the
ocular symptoms of FES in patients with known OSA. This
study confirmed that OSA is very common in FES but that FES
is not so common among the general OSA population.

The limitations of this study include possible referral bias in
the populations studied. The control group in our study raises
the question of whether our data for non-OSA patients are rep-
resentative of the general population. Several studies'? '7 had
investigated FES prevalence in patients without OSA after these
patients were recruited from a sleep unit. Kadyan et al'?
showed a FES prevalence of 3.8%6 (1/26) in non-OSA patients,
and Chambe et al'” of 15.8% (6/38). Our study presented a
prevalence of 8% (2/25). These studies demonstrate that
patients with OSA are significantly older and had increased BMI
than patients without OSA; this suggested that our subject
sample provided a good reflection of what would be observed
in the general population. This could explain why the subjects
were not age-matched and BMI-matched with controls.

In conclusion, eyelid hyperlaxity is associated with OSA, inde-
pendent of age and BMI, suggesting that OSA might be an inde-
pendent risk factor for eyelid hyperlaxity. Moreover, FES is
strongly associated with OSA. The ophthalmologist may be the
first physician to admit these patients for OSA evaluation and
this allows the trearment of underlying OSA in patients with
FES. This is an important point becanse OSA has a high associ-
ation with morbidity and mortality and it is also linked to
hypertension, heart failure, stroke and motor vehicle accidents,
and in some cases, can even result in death.® It is important to
consider routine screening of newly diagnosed FES patients for
symptoms of sleep apnoea such as loud snoring or a history of
apnoeic episodes and also to consider referral to a sleep
specialist.
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ESTUDIO 2

Muniesa et al. J Glaucoma 2014;23(1):e81-5

6.1 HIPOTESIS

El SAHS se asocia a una mayor prevalencia de glaucoma y el SPL puede ser un

factor de riesgo de glaucoma entre la poblacién con SAHS.

6.2 OBJETIVOS

1. Determinar la presencia de glaucoma entre la poblacion con SAHS,
incluyendo el glaucoma primario de angulo abierto y el glaucoma
normotensional.

2. Investigar si el SPL puede ser un indicador de glaucoma en pacientes

con SAHS.

6.3 METODOLOGIA

El periodo de inclusion de los pacientes fue desde Septiembre 2008 a Diciembre
2011. Se incluyeron 152 pacientes que habian sido derivados a la Unidad del Suefio
del Hospital Universitario Arnau de Vilanova y Hospital Santa Maria de Lleida para
descartar SAHS, y que aceptaron someterse a un estudio oftalmoldgico para
diagnosticar glaucoma. Se incluyeron 3 grupos de pacientes: 75 pacientes con
SAHS pero sin SPL, 52 pacientes con SAHS y con SPL y 25 pacientes sin SAHS. Dos
de los pacientes sin SAHS tenian SPL. Todos los pacientes se sometieron a un
examen oftalmolégico completo para diagnosticar glaucoma segun los criterios
diagnosticos estandars.

El protocolo y el consentimiento firmado fue aprovado por el Comité de Etica de

nuestro Hospital. Todos los pacientes firmaron el consentimiento informado.
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Ninguno de los pacientes incluidos en el estudio tenia antecedentes de cirugia o

trauma palpebral ni historia de cirugia intraocular en los 12 meses previos.

ESTUDIO DE SUENO

El diagnéstico de SAHS fue realizado mediante polisomnografia (PSG)
convencional o mediante un estudio cardio-respiratorio del suefio. La PSG incluia
el registro de variables neurologicas: EEG (C3/A2 y C4/A1), electro-oculograma y
electromiograma, de variables respiratorias medidas por una canula nasal y de
variables tdéraco-abdominales. La saturacion de oxigeno se midi6 a través de
pulsioximetro en el dedo. El estudio cardio-respiratorio del suefio incluia los
registros procedentes de la canula nasal, de las bandas téraco-abdominales, la
saturacion de oxigeno y la posicion corporal. La apnea fue definida como la
ausencia de flujo aéreo al menos durante 10 segundos y la hipoapnea fue definida
como una reduccion clara (50%) del flujo aéreo durante al menos 10 segundos. El
IAH fue calculado segun el nimero de apneas o hipoapneas por hora. El SAHS fue
excluido si el IAH <10h-L. Se considerd SAHS leve cuando el IAH estaba entre 10 y

20h-1, moderado cuando estaba entre 20 y 30h-1, y severo cuando el IAH>30h-1.

ESTUDIO OFTALMOLO GICO

El estudio de los parpados fue dirigido especificamente para evaluar la
hiperlaxitud palpebral y hacer un diagnostico del SPL. EL SPL se definié como la
facil eversion del parpado superior con la traccion manual asociado a conjuntivitis
papilar cronica del mismo parpado, que es la definicion clinica del SPL (9).

La evaluacion oftalmolodgica incluia: la agudeza visual (AV) mejor corregida,
refraccion, exdmen del polo anterior en lampara de hendidura, medida de la
presion intraocular (PIO) con el tonometro de aplanacién de Goldman,
paquimetria ultrasonica, gonioscopia y estudio del campo visual con campimetro
Humprey (programa SITA-standard, test central 24-2). Tras dilatacion pupilar se
estudio la morfologia del nervio 6ptico y el grosor de la capa de fibras nerviosas de
la retina mediante tomografia de coherencia optica (Stratus OCTm Carl Zeiss
Ophthalmic Systems Inc.).

Los criterios utilizados en el presente estudio para definir glaucoma,

independientemente de la PIO, fueron los siguientes: polo anterior y gonioscopia
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normal, dafio glaucomatoso del nervio éptico con asimetria en la excavacion
papilar y adelgazamiento del anillo neuroretiniano y/o hemorragias del disco
optico y/o defectos en la capa de fibras nerviosas de la retina, defectos
glaucomatosos en el campo visual y progresion del dafio del nervio 6ptico y de los
defectos en el campo visual. Para el digngostico de GPAA, la PIO sin tratamiento
debia ser > 21mmHg y <22mmHg para el diagnéstico de GNT. Si los pacientes
estaban diagnosticados de glaucoma previamente al presente estudio, se les

consideraba que tenian diagnostico previo de glaucoma (DPG).

ANALISIS ESTADISTICO

Todos los resultados se expresaron como media + DS. El analisis estadistico de
los datos demograficos, polisomnograficos y oftalmolégicos fueron realizados
mediante el test de la t de Student. La prevalencia de glaucoma fue calculada desde
la proporcion de pacientes con evidencia de glaucoma. Se uso6 el test de Mann-
Whitney para analizar los resultados entre grupos. El 95% del intervalo de
confianza fue usado para comparar la prevalencia de glaucoma entre nuestros
pacientes con SAHS y la prevalencia de glaucoma en pacientes con SAHS publicada
previamente. Cada correlacion fue controlada por la edad y el IMC. La p < 0.05 fue

considerada estadisticamente significativa.

64 PRINCIPALES RESULTADOS

Objetivo 1:

1. La prevalencia de glaucoma en los 127 pacientes con SAHS, incluyendo los

75 pacientes con SPL y los 52 pacientes sin SPL, fue del 12.9%.

Objetivo 2:

1. La prevalencia de glaucoma en los pacientes con SAHS pero sin SPL fue del

5.3% (4/75). Un paciente tenia GPAA y 3 pacientes tenian DPG.
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2. La prevalencia de glaucoma en los pacientes con SAHS y con SPL fue del

23.07%. Séis pacientes tenian GNT, 5 tenian GPAA y un paciente tenia DPG.

3. Las diferencias en la prevalencia de glaucoma en pacientes con SAHS y con
SPL y en pacientes con SAHS y sin SPL, fueron estadisticamente

significativas tras ajustarse a la edad (p = 0.04).

4. El glaucoma se asocio a la presencia del SPL independientemente del IMC.

Tabla 6.1. Categorizacidon de los pacientes segun variables clinicas y prevalencia

de glaucoma entre pacientes con SAHS, con y sin SPL, y pacientes sin SAHS.

Pacientes con | Pacientes con P Pacientes sin
SAHS sin SPL | SAHSy SPL SAHS
N 75 52 25
Edad, afios 54.3+9.25 63.66+9.01 0.000 48.6+11.15
Sexo, 76% 84.6% 0.145 72%
masculino %
IMC (kg/m?) 31.4+4.54 34.36+6.03 0.011 29.2+4.93
[AH 42.21+23.6 45.73+24.0 0.348 4.10+1.61
Glaucoma, | 4/75 (5.33%) 12/52 0.004 0%
n% (23.07%) 0.04*

*Ajustado a la edad y al IMC.
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ORIGINAL StubDY

Floppy Eyelid Syndrome as an Indicator of the Presence of
Glaucoma in Patients With Obstructive Sleep Apnea

MalJesus Muniesa, MD,* { Manuel Sdanchez-de-la-Torre, PhD,T§||
Valentin Huerva, MD,* { Marina Lumbierres, MD,1}§|| and Ferran Barbé, MD7}§|

Purpose: The aim of the study was to investigate whether floppy
eyelid syndrome (FES) could be an indicator of glaucoma in
patients with obstructive sleep apnea (OSA).

Materials and Methods: A total of 152 patients were included: 75
patients with OSA and without FES; 52 patients with OSA and
FES; and 25 non-OSA patients. The presence of FES was defined
by easy upper eyelid eversion and tarsal papillary conjunctivitis. All
the patients underwent a complete ophthalmologic examination
to diagnose glaucoma; this included computerized perimetry
and retinal fiber layer measurements with optical coherence
tomography.

Results: The prevalence of glaucoma in OSA patients without FES
was 5.33% (4/75). One patient had primary open-angle glaucoma
and 3 had previously diagnosed glaucoma. The prevalence of
glaucoma in OSA patients with FES was 23.07% (12/52). Six
patients had normal-tension glaucoma, 5 had primary open-angle
glaucoma and one patient had previously diagnosed glaucoma.
None of the 25 patients without OSA had glaucoma. The difference
in the prevalence of glaucoma between OSA patients without FES
(5.3%) and OSA patients with FES (23.07%) was statistical sig-
nificant (P = 0.004). When adjustments were made for age and
body mass index, this significance remained (P = 0.04).

Conclusions: These data suggest that FES may offer a useful way to

identify individuals with a greater probability of having glaucoma
in the OSA population.

Key Words: glaucoma, floppy eyelid syndrome, obstructive sleep
apnea

(J Glaucoma 2014;23:e81-€85)

loppy eyelid syndrome (FES) is a frequently under-
diagnosed disorder that is characterized by lax upper
eyelids, which are easily distorted and everted with minimal
traction; it is also associated with chronic papillary con-
junctivitis of the upper palpebral conjunctiva.' Since its
initial description by Culbertson and Ostler, one of the
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most consistently reported associations of FES is with
obstructive sleep apnea syndrome (OSA).>* The Prevalenoe
of FES in the OSA population varies from 2%’ to 32%.*
according to the reported series. OSA is characterized by
recurrent complete or partial upper airway obstructions
during sleep. Each episode of apnea or hypopnea is asso-
ciated with hypoxemia and hypercapnia and associated
cardiorespiratory disturbances, with a high risk of car-
diovascular and neurovascular complications.> The preva-
lence of OSA is estimated to be between 2% and 5% in
middle-aged populations.® Ophthalmologic findings in
patients with OSA include FES,>’ keratoconus,® papil-
ledema,” optic neurophathy,'® and glaucoma.'""'® The
prevalence of glaucoma in the OSA population varies from
2% to 9% according to the reported series.!''¢ Only 2
studies™” have previously examined the association between
FES and glaucoma. McNab® reported 1 in 8 patients
(12.5%) with FES and OSA having normal-tension glau-
coma (NTG). Robert et al” reported that 6 of 69 patients
(8.7%) with sleep disorders screened for FES were treated
for glaucoma. Unfortunately, they did not verify which of
the glaucoma patients had OSA.

The aim of the present study was to determine whether
the presence of FES is associated with a higher prevalence
of glaucoma in OSA patients in order to determine whether
FES could be an indicator of glaucoma in patients with
OSA.

MATERIALS AND METHODS

The study design was cross-sectional. The period for
patient inclusion was September 2008 to December 2011.
We included 152 patients who had been admitted for OSA
evaluation at the Arnau de Vilanova University Hospital
and Santa Mara Hospital, Lleida, Spain and who agreed
to undergo an ophthalmologic examination to diagnose
glaucoma. Seventy-five patients had OSA without FES; 52
patients had OSA and FES; and 25 patients did not have
OSA. Two of the non-OSA patients had FES. All the
patients were subjected to a complete ophthalmologic
examination to diagnose glaucoma. They were examined by
a glaucoma expert (MaJ.M.R.), who was blinded to the
results of the sleep study, according to standard diagnostic
criteria.

None of the patients included had undergone any form
of surgical intervention to the eyelid or had suffered from
any type of ocular trauma or abnormality that could have
affected eyelid function, nor did any of them have a history
of ocular surgery in the previous 12 months. Patients with
known neurological or psychiatric disorders were not
included in the study. The protocol and informed consent
were both approved by the Ethics Committee of our hos-
pital, and informed consent was obtained in all cases.
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Sleep Studies

Diagnosis of OSA was made on the basis of either
conventional polysomnography or a cardiorespiratory sleep
study. All the sleep studies were individually analyzed at
each participating center by applying standard criteria.!’
The polysomnographies included the continuous recording
of neurological variables: electroencephalogram (C3/A2
and C4/Al), electrooculogram, and electromyogram.
Breathing variables were scored according to a flow tracing
provided by a nasal cannula and thermistor. Thor-
acoabdominal motion was measured with thoracic and
abdominal bands. Oxygen saturation was recorded with a
finger-pulse oximeter. The cardiorespiratory sleep study
included (as a minimum): a continuous recording from the
nasal cannula, thoracoabdominal motion, oxygen satu-
ration, and body position. Apnea was defined as an absence
of airflow for at least 10 seconds, and hypopnea was defined
as a clear (50%) airflow reduction for at least 10 seconds,
with a drop in oxygen saturation of at least 4% on arousal.
OSA was defined as the absence of airflow in the presence
of chest or abdominal wall motion. The apnea-hypopnoea
index (AHI) was calculated according to the average
number of episodes of apnea plus hypopnea per hour of
sleep or recording time. Sleep stages were scored as:
normal, AHI < 10~'; mild OSA, 10~'>AHI <20~;
moderate OSA, 20~'>AHI <30~!; and severe OSA,
AHI>30-117

Ophthalmic Examination

Eyelid examination was specifically conducted to
evaluate eyelid laxity and to obtain an FES diagnosis. FES
was defined as easily evertible lids and the presence of
papillary conjunctivitis in the same upper eyelid, which is
the clinical definition of FES.'? Easy lid eversion was
characterized by increased laxity in the upper lids that
became easily distorted and everted with only minimal
superolateral traction.

The eye examination included: best-corrected visual
acuity with a recording of the refractive correction; slit-
lamp biomicroscopy of the anterior segment; Goldmann
applanation tonometry performed with the same tono-
meter; ultrasonic corneal pachymetry; gonioscopy; and
visual field analysis with the Humphrey Field Analyzer
(SITA-standard program, central 24-2 threshold test).
Visual field tests were repeated 1 week later if significant
fixation losses and/or false positives or negatives were
detected to be >15%.!® Patients with OSA also often tend
to exhibit losses of attention during these tests. We also
repeated the visual field test 4 months later in the case of

patients suspected of suffering from glaucoma. After pupil
dilatation, the morphology of the optic disc was assessed by
stereoscopic slit-lamp biomicroscopy, using a fundus
3-mirror lens. The thickness of the retinal nerve fiber layer
(RNFL) was assessed using optical coherence tomography
(Stratus OCTm Carl Zeiss Ophthalmic Systems Inc.).

The following criteria were used to define glaucoma in
our study, irrespective of the intraocular pressure (IOP):
a normal-appearing anterior chamber angle on gonioscopy;
glaucomatous optic disc damage with asymmetric cupping
and thinning of the neuroretinal rim and/or optic disc
hemorrhage and/or defects in RNFL thickness; glaucoma-
tous visual field defects (Bjerrum and/or paracentral
scotoma, nasal step, and altitudinal defects); and the
progression of optic nerve damage and visual field defects.
For the diagnosis of primary open-angle glaucoma
(POAG), untreated IOPs had to remain at above 21 mm Hg
and below 22mm Hg for the diagnosis of NTG. If the
patients had been diagnosed with glaucoma before the
present study, we considered that they had previously
diagnosed glaucoma (PDG).

Statistical Analysis

All the data were expressed as mean + SD. Statistical
analyses of the demographic data, polysomnographic
recordings, and ophthalmologic examinations were per-
formed using the unpaired Student 7 test. The prevalence of
glaucoma was calculated from the proportion of patients
with evidence of glaucoma. We used the Mann-Whitney
test to analyze data between groups. Right and left eyes
were analyzed separately. The 95% confidence interval was
used to compare the prevalence of glaucoma in our OSA
patients with the prevalence of glaucoma in OSA reported
in previous publications. Spearman Rank correlation was
also used whenever appropriate. Each correlation was
controlled for age and body mass index (BMI). P < 0.05
was considered statistically significant. The language and
environment for the R Foundation for Statistical Com-
puting (Vienna, Austria) was also used.

RESULTS

The demographic data for the 152 patients included in
the study are presented in Table 1 and divided according to
the presence of OSA and FES.

The prevalence of glaucoma in the 127 patients with
OSA, including 75 patients without FES and 52 patients
with FES, was 12.9%. The prevalence of glaucoma in the
OSA patients without FES was 5.3% (4/75) with a 95%
confidence interval of 1.5%-13.1%. One patient had POAG

TABLE 1. Categorization of the Patients Included in the Study on the Basis of Reported Clinical Findings

OSA Patients Without FES OSA Patients With FES P Non-OSA Patients
N 75 52 25
Age 543 +£9.25 63.66 +9.01 0.000 48.6 £11.15
Sex 76% 84.6% 0.145 2%
BMI 314 +4.54 34.36 + 6.03 0.011 292 £493
AHI 42.21 £23.6 45.73 £24.04 0.348 4.10 £ 1.61
Glaucoma patients 4/75 (5.33%) 12/52 (23.07%) 0.004 0%

0.04*

*After adjusting for age and BMI.

AHI indicates apnea-hypopnea index; BMI, body mass index (kg/m?); FES, floppy eyelid syndrome; OSA, obstructive sleep apnea.
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TABLE 2. Comparison Between the Prevalence of Glaucoma in
OSA Patients According to the Presence of FES Observed in the
Present Study and Those Previously Reported

TABLE 4. The Demographic Data and Ophthalmologic Findings
for Patients With OSA Divided According to the Presence of
Glaucoma

Prevalence of Glaucoma in
OSA Patients Published

Prevalence of
Glaucoma in the

Present Study Previously P
OSA patients without 3.4%'6 0.299
FES 5.9%"1 0.924
53% 5.6%!3 0.9%
(CI, 1.5%-13.1%) 5.9%" 0.987
7.2%M1 0.610
OSA patients with FES 3.4%" <0.001
23.07% 5.9%" <0.001
(CI, 11.2%-34.6%) 5.6%!15 <0.001
5.9%14 <0.001
7.2%" <0.001

CI indicates confidence interval; FES, floppy eyelid syndrome; OSA,
obstructive sleep apnea.

and 3 had PDG. The prevalence of glaucoma in patients
with OSA and FES (12/52) was 23.07%, with a 95% con-
fidence interval of 11.2%-34.9%. Six patients had NTG, 5
had POAG, and 1 patient had PDG. None of the 25
patients without OSA had glaucoma. A comparison
between the prevalence of glaucoma in OSA patients
according to the presence of FES observed in the present
study and those previously reported is shown in Table 2.
The difference in the prevalence of glaucoma between OSA
patients without FES (5.3%) and OSA patients with FES
(23.07%) was statistical significant (P =0.004). When
adjustments were made for age and BMI, this significance
remained (P = 0.04). Glaucoma was associated with the
presence of FES independently of BMI (Table 3). The
demographic data and ophthalmologic findings for patients
with OSA included in the study divided according to the
presence or absence of glaucoma are presented in Table 4.

There was no association between AHI and the pres-
ence of glaucoma after adjusting for age and BMI; the
adjusted coefficient was —0.079 and the P-value was 0.394.
The Spearman correlation coefficient failed to show any
correlation between the AHI and IOP, central corneal
thickness, mean deviation of the visual field, and/or the
average thickness of the RNFL (Table 5).

DISCUSSION
The high prevalence of glaucoma detected in our
patients with FES and OSA (23.07%) suggested that FES
could be a strong indicator of glaucoma in patients with

TABLE 3. Correlational Study Between the Presence of
Glaucoma and Age and BMI

Presence of Glaucoma

Age
Correlation 0.393
P 0.000
BMI
Correlation 0.039
P 0.693

BMI indicates body mass index (kg/m?).

OSA Patients OSA Patients
Without Glaucoma With Glaucoma P
N 111 16
Age (y) 56.2 £ 9.04 67.6 = 8.30 0.001
BMI 3231 £532 32,51 £4.21 0.691
AHI 44.17 £ 2431 38.20 £ 1800  0.507
VA RE 0.87 = 0.15 0.80 £0.17  0.21
VA LE 085 +0.17 0.70 = 0.3 0.09*
IOP RE 1541 £ 3.15 19.35 + 5.01 0.004*
IOP LE 1492 £ 2.55 19.30 £ 5.34 0.000*
CCT RE 544.12 = 34.06 548.83 £ 2799  0.649
CCT LE 544.09 = 35.20 547.09 £ 29.80 0.788
Average RNFL 99.36 = 11.12 79.29 £ 1474 0.000*
thickness RE
Average RNFL 96.07 +£9.23 82.51 +£ 1338 0.001*
thickness LE
MD RE (dB) —2.072 £220 —6.75+£4.34 0.000*
MD LE (dB) —220£203 —5.33£348  0.003*
FES 40/111 (36%) 12/16 (75%)  0.123*

Data presented as mean + SD.

*After adjusting for age.

AHI indicates apnea-hypopnea index; BMI, body mass index (kg/m?);
CCT, central corneal thickness; FES, floppy eyelid syndrome; IOP, intra-
ocular pressure; LE, left eye; MD, visual field mean deviation; RE, right eye;
RNFL, retinal nerve fiber layer; VA, visual acuity.

OSA. The association between OSA and glaucoma has
been suggested in several previous reports.''-!6 However,
the prevalence of glaucoma in OSA patients with FES as a
possible indicator of glaucoma had previously received
relatively little formal study®’: McNab? studied a smaller
sample than the one included in the present study and did
not include OSA patients without FES as a control group.
Robert et al” did not state which of their glaucoma patients
had OSA. Other published studies have shown the preva-
lence of glaucoma in OSA without taking into account the
presence of FES in the OSA population. Geyer et al'
reported that the prevalence of glaucoma in OSA patients
was similar to that found in the general white
population'®®: a 2% prevalence of glaucoma was found in
patients with OSA diagnosed by polysomnography (5/228).

TABLE 5. Spearman Correlations Between Apnea-Hypopnea
Index and Ophthalmologic Findings

Adjusted Coefficient

AHI Correlation for AHI* P*

IOP RE —-0.233 0.546
I0P LE —0.144 0.712
CCT RE —0.487 0.184
CCT LE —0.436 0.241
MD (dB) RE —0.082 0.834
MD (dB) LE 0.277 0.470
Average thickness RNFL RE —0.151 0.698
Average thickness RNFL LE 0.028 0.943

*All the correlations were controlled for age and body mass index.

AHI indicates apnea-hypopnea index; CCT, central corneal thickness;
0P, intraocular pressure; LE, left eye; MD, mean deviation; RE, right eye;
RNFL, retinal nerve fiber layer.
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Kadyan et al'® reported that the prevalence of open-angle
glaucoma in OSA patients (3/89, 3.4%) was similar to that
in a normal population (2%). In 2007, Sergi et al'* reported
3 of 51 OSA patients (5.9%) with NTG; this suggested that
the prevalence of NTG in OSA patients was higher than
would normally be expected in a white population of the
same age and that OSA may be an important risk factor for
NTG. A recent study by Chambe et al'’ showed a preva-
lence of glaucoma in OSA patients diagnosed by overnight
respiratory polygraphy of 5.6% (5/89). In 2010, Lin et al'
reported a prevalence of 5.7% of NTG among patients with
OSA (12/209) but no glaucoma patients among 38 non-
OSA patients. Monjon et al'! found a 7.2% prevalence of
glaucoma among 69 patients with OSA who underwent a
polysomnographic evaluation (5/69), which suggested a
strong association between glaucoma and OSA. Our study
confirmed the previously reported high correlation between
glaucoma and OSA, with a 12.9% prevalence of glaucoma
in all OSA patients. It is possible than this prevalence was
higher than that reported in previous publications because
of the large number of FES patients included in the present
study. When we excluded the patients with FES, the prev-
alence of glaucoma in OSA patients was 5.3%, and this
prevalence was not significantly different from that of
glaucoma in patients with OSA that had been published
previously. When we included only OSA patients with FES,
the rate of prevalence reached 23%, and this was sig-
nificantly higher than the prevalence of glaucoma in OSA
patients reported in previous publications. These data
supported the hypothesis that FES could be an important
indicator of glaucoma in OSA patients. Itis quite likely that
age and BMI are also associated with the presence of
glaucoma.2!22 The observed differences in the prevalence of
glaucoma between patients with OSA but without FES and
those with both OSA and FES were statistically significant
after adjusting for age and BMI. Glaucoma was associated
with the presence of FES independently of BMI. Although
age was a partial confounding factor in the relation between
glaucoma and FES, its effect did not prevent these differ-
ences from being statistically significant. These results
suggested that FES could be a risk factor for glaucoma in
patients with OSA. Further, the presence of glaucoma in
patients with OSA in the current study was not related to
the severity of OSA defined by their AHI.

Therefore, FES could be useful for identifying indi-
viduals with more probability of having glaucoma amongst
the OSA population. More studies are necessary to cor-
roborate these results and to study whether FES could
be an independent risk factor for glaucoma in patients
without OSA.

Owing to the observational character of our study, the
results obtained do not allow us to draw any conclusions
about direct causal relationships between glaucoma, OSA,
and FES.

Several reports have proposed a vascular etiology in
glaucoma.'!3 In patients with OSA, prolonged repetitive
periods of apnea during sleep are accompanied by transient
hypoxia and increased vascular resistance. It has been
suggested that this episodic vascular impairment may
compromise optic nerve head perfusion and oxygenation,
causing glaucomatous optic neuropathy. The proposed link
between OSA and FES has had cluile a strong influence on
the ischemia-reperfusion theory.”> Hypoxic ischemia may
contribute to optic nerve damage but would not necessarily
be expected to do so by increasing IOP. We cannot,
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therefore, exclude the possibility of another factor also
influencing glaucoma in OSA. In obese patients, increases
in IOP during positional changes, in which the neck is
compressed, have also been observed.? Both FES and OSA
have been independently associated with obesity. More-
over, it has also been observed that uvula tissue from
patients with OSA demonstrates a loss of elastic fibers.”
Schldtzer-Schrehardt et al® reported a pattem of elastic
fiber depletion in the tarsal connective tissue in FES. Cul-
bertson and Ostler? hypothesized that a subtle form of
underlying generalized connective tissue alteration could be
responsible for eyelid laxity in FES. It could be possible
that the elastic fiber depletion described in FES and OSA
could indicate some of the characteristics present in other
ocular structures, such as lamina cribosa or/and trabecular
meshwork. These changes could increase the risk of glau-
coma in OSA patients affected by FES. Further studies are
necessary to corroborate this hypothesis.

In conclusion, FES may be a predictive factor for the
presence of glaucoma in patients with OSA. Given the high
prevalence of glaucoma in patients with OSA and FES
observed in our study, we advise screening FES patients for
glaucoma.
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ESTUDIO 3

Muniesa et al.

7.1 HIPOTESIS

En el SPL existen unos cambios estructurales adicionales que pueden afectar a

la biomecanica corneal de estos pacientes.

7.2 OBJETIVO

Determinar las propiedades biomecanicas de los pacientes con SPL mediante el

Analizador de Respuesta Ocular (ORA) y compararlas con pacientes sin SPL.

7.3 METODOLOGIA

Los pacientes fueron incluidos y evaluados secuencialmente desde Enero a
Diciembre de 2012 en el Hospital Universiario Arnau de Vilanova de Lleida. Se
incluyeron 107 pacientes de los cuales 37 tenian SPL y 70 sin SPL en los que se
determinaron las propiedades biomecanicas de la cornea mediante el ORA. El
estudid incluy6 un total de 208 ojos (72 ojos con SPL y 136 sin SPL). Debido a la
importante asociacion entre el SPL y el SAHS, todos los pacientes incluidos habian
sido previamente evaluados para descartar SAHS en la Unidad del Suefio del
Hospital Universitario Arnau de Vilanova y Hospital Santa Maria de Lleida. El
protocolo y consentimiento informado habia sido aprobado por el Comité de Etica
de nuestro hospital. Todos los pacientes incluidos firmaron el consentimiento
informado.

El diagnostico de SAHS se basé en una polisomnografia convencional o un
estudio de suefio cardio-respiratorio. El diagndstico de SAHS y la determinacion de
la severidad del mismo se hizo mediante el IAH. Se consideré SAHS leve cuando el
IAH estaba entre 10 y 20h-1, moderado cuando estaba entre 20 y 30h'1, y severo
cuando el [AH>30h1.
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El estudio oftalmoldgico incluia: la agudeza visual corregida, la refraccidn,
examen del polo anterior en lampara de hendidura y fundoscopia, PIO medida con
tonometria de aplanacion de Goldmann, topografia corneal (TMS 4 Tomey),
campimetria automatica computerizada (Humprey - programa SITA-estandar; test
24/2) y medida del grosor de la capa de fibras nerviosas de la retina mediante
tomografia de coherencia dptica (Stratus OCTm Carl Zeiss Ophthalmic Systems
Inc.). La determinaciéon del grosor corneal central (GCC) se realiz6 mediante un
paquimetro ultrasénico (Ocuscan RXP Alcon) previa instilacion de anestésico
topico y repitiendo la medida tres veces en cada ojo. La media de cada ojo fue
considerada para el analisis.

El examen palpebral fue realizado especificamente para evaluar la laxitud
palpebral y diagnosticar el SPL. El SPL se definié en base a la presencia de unos
parpados superiores facilmente evertibles con la traccién manual asociados a
conjuntivitis papilar crénica (9).

No se incluyeron en el estudio pacientes con glaucoma ni con queratocono.

ANALIZADOR DE RESPUESTA OCULAR (ORA®)

El ORA analiza la deformacién de la cornea tras un impulso de aire
proporcionando informacidn sobre las propiedades viscoelasticas de la misma. El
ORA mide los cambios en la PIO entre dos sucesivos impulsos de aire que provocan
la aplanacion de la cornea. Los principales parametros de biomecanica corneal
determinados por el ORA son la histéresis corneal (HC) y el factor de resistencia
corneal (FRC). La HC es indicativa de las propiedades viscosas de la cornea y refleja
la capacidad del tejido corneal de absorber y disipar energia; le FRC es indicador
de la resistencia a la deformacion de la cérnea. Aunque la HC y el FRC estan
relacionados, puede diferir significativamente y aportar informacién diferenciada
de las propiedades biomecanicas de la cérnea. El ORA también mide la PIO con
compensacion corneal (PI0cc) que minimiza la influencia del grosor corneal en la
medida de la PIO, y la PIO Godlmann (PIOg) que equivale a la PIO tomada con el
tonométro de aplanacion de Goldmann. Dos medidas consecutivas con el ORA
fueron obtenidas de cada ojo, pero sdlo las lecturas de buena calidad determinadas

por el mismo dispositivo ORA fueron tenidas en cuenta para el analisis.
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ANALISIS ESTADISTICO

Los resultados se expresaron en medias + DS. Se usaron modelos univariables
para evaluar las diferencias en las propiedades biomecanicas corneales y demas
parametros entre los pacientes con SPL y sin SPL. El andlisis de las variables
demograficas se realiz6 mediante el test de la ¢t de Student. Se uso el test de Mann-
Whitney para analizar los datos entre grupos. Se construyeron modelos
multivariables para evaluar las diferencias entre los parametros de biomecanica
corneal en pacientes con SPL y sin SPL, ajustando las diferencias a la edad y al IAH.

Una p < 0.05 fue considerada estadisticamente significativa.

74.PRINCIPALES RESULTADOS

Se incluyeron un total de 208 ojos: 72 ojos con SPL y 136 sin SPL,
correspondientes a 107 pacientes: 37 pacientes con SPL y 70 pacientes sin SPL. Los
pacientes con SPL tenian significativamente mayor edad e IAH; no se diferenciaron

significativamente respecto al IMC o el género.

1. La HC fue estadisticamente mas baja en pacientes con SPL (9.51 + 1.56)
comparandola con pacientes sin SPL (11.66 + 9.11) con una p < 0.001; tras
ajustar los resultados a la edad y al IAH las diferencias continuaron siendo

estadisticamente significativas (p = 0.028).

2. El FRC en pacientes con SPL fue de 10.02 + 2.08 y en el grupo de pacientes
sin SPL fue de 11.21 + 5.36 (p = 0.001); pero tras ajustar a la edad y al IAH,
se perdia la significacion estadistica (p = 0.26).

3. La PIOcc fue de 17.7 + 4.8 en los pacientes con SPL y de 16.3 + 4.4 en los
pacientes sin SPL (p = 0.036); tras ajustar a la edad y al IAH, las diferencias

no fueron estadisticamente significativas (p = 0.87).

4. No hubo diferencias en la PIOg ni en el GCC entre los dos grupos.
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Tabla 7.1. Categorizacién de los pacientes sin SPL y con SPL segun las variables

clinicas.

Pacientes sin SPL. | Pacientes con SPL p
Pacientes, n 70 37
Edad, anos 56+10 66+7 0.000
Sexo, masculino 78.7% 84.7% 0.293
IMC (kg/m?) 30.52+4.62 32.11+6.06 0.067
[AH (h1) 30.42+24.29 40.09+27.98 0.02 (0.018%)

*Ajustado a la edad.

Tabla 7.2. Variables de biomecanica corneal en pacientes sin SPL y con SPL.

Sin SPL Con SPL P
0jos, n 136 72
PIOcc (mm Hg) 16.3+4.4 17.7+4.8 0.036 (0.87%*)
PIOg (mm Hg) 16.4+4.6 16.4+4.9 0.949
GCC (um) 551436 548+29 0.525
HC (mm Hg) 11.66+9.11 9.51+1.56 <0.001 (0.028*)
FRC (mm Hg) 11.21+5.36 10.02+2.08 0.001 (0.26%*)

*Ajustado a la edad y al [AH.
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Corneal Biomechanical Properties in
Floppy Eyelid Syndrome

M‘Jesus Muniesa Royo, MD,*1 Ana March de Ribot, MD,* Manuel Sanchez-de-la-Torre, PhD, T}
Valetin Huerva Escanilla, MD,*{ Carmen Jurjo Campo, MD,*{ and Ferran Barbé llla, MD71}

Purpose: To determine comeal biomechanical properties in
patients with floppy eyelid syndrome (FES) and to compare them
with eyes of controls.

Methods: This case—control study included 208 eyes (72 eyes with
FES and 136 without FES) of 107 patients (37 patients with FES and
70 without FES). Patients underwent a complete clinical eye
examination that included comeal biomechanical evaluation carried
out with the Reichert Ocular Response Analyzer.

Results: Comeal hysteresis (CH), comeal resistance factor (CRF),
central comeal thickness (CCT), Goldmann-correlated intraocular
pressure (IOPg), and corneal-compensated intraocular pressure
(IOPcc) were evaluated. Mean CH was significantly lower in patients
with FES than in those without FES (9.51 * 1.56 vs. 11.66 = 9.11;
P < 0.001). These results remained statistically significant after
adjusting for age and apnea—hypoapnea index (AHI) (P = 0.028).
Mean CRF was 10.02 = 2.08 in the group of patients with FES and
11.21 * 5.36 in the group of patients without FES (P = 0.001). Mean
IOPcc was 17.7 = 4.8 in patients with FES and 16.3 * 4.4 in those
without FES (P = 0.036). After adjusting for age and AHI, these
differences in CRF and IOPcc were not statistically significant (P =
0.26 and P = 0.87, respectively). No statistically significant
difference was found between patients with and without FES for
Goldmann-correlated intraocular pressure or CCT.

Conclusions: Patients with FES had statistically lower CH values.
Our findings suggest that comeal biomechanical properties could be
changed in patients with FES, reflecting additional structural changes
in FES.
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loppy eyelid syndrome (FES) is a frequently under-

diagnosed disorder of unknown pathogenesis. It is
characterized by lax upper eyelids, which are easily everted
with minimal traction, and chronic papillary conjunctivitis of
the upper palpebral conjunctiva. Since the initial description
by Culberston and Ostler in 1981,' FES has been associated
with systemic conditions, like obstructive sleep apnea
(OSA),>® and ocular conditions, such as glaucoma®* and
keratoconus.*'®!" It is unclear whether FES and these other
conditions are causally associated or whether they merely
share common risk factors or have a common pathophysio-
logical cause.

The study of corneal biomechanical properties in FES
could point to some of the characteristics present in other
structures associated with FES, such as the cornea, which could
explain the relationship between FES and other conditions.

The Ocular Response Analyzer (ORA; Reichert
Ophthalmic Instruments, Depew, NY) records inward and
outward corneal applanation after delivering a metered colli-
mated air pulse and provides an indication of the viscosity and
elastic properties of the cornea. Corneal hysteresis (CH) and
corneal resistance factor (CRF), which are the comeal bio-
mechanical metrics given by the ORA, have been studied
under different ocular conditions. CH is significantly lower in
cases of keratoconus'? and is associated with progressive
deterioration of the visual field in cases of glaucoma.'
Corneal biomechanical properties in FES have not been
studied previously.

The aim of this study was to determine whether FES is
associated with changes in corneal biomechanical properties
to study any other structural changes associated with FES.

MATERIALS AND METHODS

The study is a case—control study in which patients
were sequentially evaluated from January to December 2012.
We included 107 patients (37 with FES and 70 without FES)
who agreed to undergo an ophthalmologic examination to
study corneal biomechanical properties using the Reichert
ORA. The study included a total of 208 eyes (72 eyes with
FES and 136 without FES). Because one of the most
consistently reported associations with FES is that of
OSA,*® all the patients studied had been previously admitted
for OSA evaluation at either the Amau de Vilanova
University Hospital or at the Santa Maria Hospital in Lleida,
Spain. The protocol and informed consent procedures were
approved by the Ethics Committee of Amau de Vilanova
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University Hospital, Lleida, Spain. Informed consent was
obtained from all patients.

Each subject underwent a complete medical and
ophthalmologic examination. Diagnosis of OSA was based
on either a conventional polysomnography or a cardiorespira-
tory sleep study. Apnea-hypopnea index (AHI) was calcu-
lated according to the average number of episodes of apnea
plus hypopnea per hour of sleep or recording time.

The ophthalmologic examination included the follow-
ing: best-corrected visual acuity with a recording of the
refractive correction; slit-lamp and funduscopic examinations;
Goldmann applanation tonometry; corneal topography
(TMS-4; Tomey, Erlangen, Germany), visual field analysis
with a Humphrey Field Analyzer (Carl Zeiss Meditec, Dublin,
CA; SITA-standard program, central 24-2 threshold test); and
measurement of the thickness of the retinal fiber layer using
optical coherence tomography (Stratus OCT; Zeiss Carl
Ophthalmic Systems Inc, Dublin, CA). Topical anesthetic
was applied to each eye before ultrasonic corneal pachymetry
(Ocuscan RXP; Alcon Laboratories, Inc), which was per-
formed 3 times on each eye. The average measurements for
each eye were then considered for analysis. Two consecutive
ORA measurements were obtained for each eye, but only
good-quality readings, as defined by the manufacturer, were
stored. Eyelid examination was conducted specifically to
evaluate eyelid laxity and obtain an FES diagnosis. Severity
of eyelid laxity was measured in the 4 lids by distraction and
snapback tests. Ease of eversion of the upper lid was also
evaluated. FES was defined on the basis of easily evertible
lids and papillary conjunctivitis affecting the same upper
eyelid, which is the clinical definition of FES."® Easy lid
eversion was characterized by increased laxity in the upper
lids, which were easily distorted and everted with minimal
superolateral traction. All eyes with FES of the present study
were included in the clinical definition of FES. Different
grades of FES were included in this group. The results of
eyelid examination were dichotomized for the purpose of
analysis as FES present or FES absent (Fig. 1).

None of the patients included in the study had pre-
viously undergone any form of surgical intervention to their
eyelids or had been subjected to ocular surgery. Patients with
glaucoma were not included in the study. No patient included
in the study had established diagnostic criteria of keratoconus
confirmed by a complete ophthalmologic evaluation and
corneal topography. We did not include an eye if it was the
fellow eye of a patient with KCN.

Noncontact intraocular pressure (IOP) and corneal
biomechanical properties were measured using the ORA,
which determines comneal biomechanical properties using an
applied force—displacement relationship.'*"'” The ORA meas-
ures changes in IOP between 2 successive air-impulse
applanations of the comea. CH is the difference between
these 2 pressures during the inward and outward applanation
events; it provides an indication of viscous damping in the
cornea, reflecting the capacity of the corneal tissue to absorb
and dissipate energy. The difference in pressure reflects
a viscoelastic biomechanical property of the comea and is
determined by the viscoelastic properties of the corneoscleral
shell.'"® CRF is a measure of the cumulative effect of both

2 | www.corneajml.com

FIGURE 1. Floppy eyelid syndrome: defined on the basis of
easily evertible lids and the presence of papillary conjunctivitis
in the same upper eyelid."®

viscous and elastic resistance encountered by an air jet
deforming the comneal surface; it is an indicator of the overall
resistance of the comea to deformation. Although CH and
CRF are related, they may significantly differ and each
provides different information about the cornea.'> The ORA
also calculates both corneal-compensated IOP (IOPcc) and
Goldmann-correlated IOP (IOPg). IOPcc is a measurement of
IOP that minimizes corneal influence, whereas IOPg is the
Goldmann applanation tonometer measurement correspond-
ing to this device. Patients were tested using the ORA by
a trained physician who was not aware of the results of the
eye examination.

Statistical Analysis

Data were expressed as mean * SD. We used
univariable models to evaluate differences in comeal bio-
mechanical properties and other parameters between patients
with and without FES. Statistical analyses of the demographic
data and ophthalmologic examinations were performed using
an unpaired Student 7 test. We used a Mann—Whitney test to
analyze data between groups. We built multivariable models
to evaluate differences in corneal biomechanical parameters
in FES versus non-FES while adjusting for differences in
other parameters such as age and AHIL. P < 0.05 was
considered to be statistically significant. The language and
environment for the R Foundation for Statistical Computing
(Vienna, Austria) was used.

RESULTS
The study included a total of 208 eyes (72 eyes with
FES and 136 without FES) of 107 patients (37 patients with
FES and 70 without FES). A categorization of these patients
based on the reported clinical findings is presented in Table 1.
As expected, patients with FES were significantly older than

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Categorization of Patients Based on Reported
Clinical Findings

Non-FES

Patients FES Patients 4
Patients, n 70 37
Age, mean * SD, yr 56 =10 66 =7 <0.001
Gender, male 78.7% 84.7% 0.293
BMI, mean + SD, kg/m?  30.52 = 4.62  32.11 * 6.06 0.067
AHI, mean * SD, h™! 3042 £24.29  40.09 £27.98 0.02

(0.018%)

*After adjusting for age and body mass index (BMI).
AHI indicates apnea-hipopnea index.

controls and had higher AHI, but there were no significant
differences in gender or BMI. The results of a comparison of
corneal biomechanical findings between patients with FES
and the control group are given in Table 2. We adjusted the
results obtained from the ORA parameters for age and AHI.
Mean CH was significantly lower in patients with FES than in
those without FES. These results remained statistically
significant after adjusting for age and AHI. Although CRF
and IOPcc were significantly lower in patients with FES than
in controls, these differences were not statistically significant
after adjusting for age and AHI. No statistically significant
differences were found between patients with FES and in
those without FES with respect to IOPg or CCT (Table 2).

DISCUSSION

In the present study, patients with FES had statistically
lower CH values than patients without FES. Our findings
therefore suggest that differences in comeal hysteresis between
these 2 groups of patients reflected additional structural changes
in FES. To the best of our knowledge, this is the first study to
report corneal biomechanical properties in patients with FES.

Human corneal tissue is considered to be a viscoelastic
material with measurable properties.'*'® Luce'* suggested
that CH, determined using an ocular response analyzer, could
serve as an independent in vivo indicator of corneal bio-
mechanical measurement. Changes in CH may reflect struc-
tural changes in the ground substance of the cornea. ORA

TABLE 2. Categorization of Patients Based on Reported
Corneal Biomechanical Findings

Non-FES Patients  FES Patients P

Eyes, n 136 72
IOPcc, mm Hg 163 = 44 17.7 £ 48 0.036 (0.87*)
I0Pg, mm Hg 16.4 = 46 164 =49 0.949
CCT, pm 551 % 36 548 = 29 0.525
CH, mm Hg 11.66 = 9.11 9.51 £ 1.56  <0.001 (0.028%)
CRF, mm Hg 1121 £ 536 10.02 = 2.08 0.001 (0.26*)

*After adj for age and apnea-hipopnea index (AHI).

10P indicates intraocular pressure; I0Pcc, comneal-compensated I0P; 10Pg, Gold-
mann-correlated I0P; CCT, central corneal thickness; CH, corneal hysteresis; CRF,
comeal resistance factor.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

could provide invaluable information for delineating bio-
mechanical conditions pertaining to the cornea.

Floppy eyelid syndrome is associated with ocular and
systemic conditions such as glaucoma,>** keratoconus,*'%!!
and OSA.>® The results of the present study suggest that
more elastic or distensible ocular tissue may be associated
with FES and that this may also help to explain the
relationship between FES and other ocular pathologies such
as glaucoma and keratoconus.

Comeal hysteresis has been associated with worsening of
progressive visual field loss in cases of glaucoma.'? It has also
been reported that lower CH and CRF values may constitute
a pressure-independent risk factor for glaucoma'® and that CRF
and CH values tend to be significantly lower in eyes with
nomal-tension glaucoma than in nomal eyes.”* Values for
corneal biomechanical metrics have been reported to be
statistically lower in patients with keratoconus than in healthy
controls.'>?"?2 This is consistent with the hypothesis that
corneal factors, such as lower comeal hysteresis, may constitute
arisk factor for glaucoma and keratoconus in patients with FES;
this could, in turn, be related to the composition of the eye wall
itself. In patients with FES, the characteristics of the cornea, as
part of the ocular globe, could perhaps be used to predict the
characteristics of other ocular structures as the cribriform
lamina. In patients with FES, lower CH values may constitute
a nisk factor for glaucoma due to an association with the
response of the comeoscleral shell and the ocular vasculature to
IOP-induced stress. It has also been recently published that
patients with keratoconus tend to exhibit increased eyelid
laxity. Low CH values may offer clues to the association of
FES with keratoconus and could provide evidence for an
etiological hypothesis of keratoconus in FES. The results of the
present study justify comeal biomechanical evaluation in
patients with FES. It may provide additional valuable informa-
tion for selecting qualified patients for refractive surgery.

We could speculate that the most severe cases of FES
may be associated with major changes in corneal biomechan-
ics. It is possible that the natural history of FES could be
associated with progressive modifications of the comeal
biomechanical properties reflected in CH. Further studies
are needed to study this hypothesis.

One of the most consistently reported associations of
FES is with OSA.>"® It has been observed that the uvula tissue
taken from patients with OSA exhibits a loss of elastic
fibers.”* A pattern of elastic fiber depletion in tarsal connec-
tive tissue has also been reported in FES.** Culberston and
Ostler' hypothesized a subtle alteration of the underlying
generalized connective tissue being responsible for eyelid
laxity in FES. The elastic fiber depletion described in FES and
OSA could be indicative of some of the characteristics present
in other structures’ such as the cornea. It has been published
that patients with keratoconus are at increased risk for sleep
apnea.”® The results of the present study, which reported
lower comneal hysteresis in patients with FES than in the
controls, would corroborate this hypothesis.

The difference in CCT between patients with FES and
controls used for comparison in the present study was not
statistically significant. This suggested that corneal hysteresis
was affected by FES, regardless of CCT.
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It has been published that aging can induce changes in
corneal biomechanical properties,'®* and lower levels of
corneal hysteresis in older patients have been observed.'®
The present study showed that patients with FES were
significantly older than patients without FES and had
increased AHI, suggesting that our subject sample provided
a good reflection of what would be observed in the general
population. This could also explain why the patients were not
age and AHI matched with controls. After adjusting for age
and AHIL, CH was lower in patients with FES than in controls;
this suggests that FES induces significant changes in comeal
biomechanical properties, independent of age and AHIL

One limitation of our study was that we relied
exclusively on corneal biomechanical properties as assessed
by the ORA. Although this instrument has been widely used
to provide estimates of corneal biomechanical properties,
further studies are required to validate and compare ORA
parameters with other methods of evaluating corneal bio-
mechanical properties in FES to corroborate our results.

In conclusion, we found that FES was associated with
significant changes in comeal biomechanical properties
characterized by reduced corneal hysteresis; this, in turn,
suggests that additional structural changes may be present in
FES. Comneal hysteresis would help to explain associations
between FES and other conditions, but further studies are
needed to corroborate these results.
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ESTUDIO 4

Muniesa et al.

8.1 HIPOTESIS

Los pacientes con SPL presentan alteraciones en la superficie ocular con cambios
cronicos en el epitelio conjuntival que contribuyen a los signos y sintomas oculares

que acompafan a los pacientes con SPL.

8.2 OBJETIVOS

1. Determinar el grado citologico en la clasificacion de Nelson en la
citologia de impresion conjuntival de los pacientes con SPL y

compararlos con pacientes sin SPL.

2. Determinar el grado de metaplasia escamosa en la citologia de
impresidon conjuntival en los pacientes con SPL y compararlos con

pacientes sin SPL.

83 METODOLOGIA

Se incluyeron 82 ojos de 41 pacientes de forma consecutiva: 19 pacientes (38
ojos) diagnosticados de SPL bilateral en el Departamento de Oftalmologia del
Hospital Universitario Arnau de Vilanova de Lleida, y 22 pacientes (44 ojos) sin
SPL (grupo control). El estudio se realizé a lo largo de 12 meses. El protocolo y el
consentimiento informado habia sido aprovado por el Comité de Etica de nuestro
Hospital. Todos los pacientes incluidos firmaron el consentimiento informado.

Se recogié la historia médica y oftalmoldgica completa de todos los pacientes.

Los datos que se analizaron de cada paciente incluian la edad, el sexo, el IMC asi

como la presencia de enfermedades sistémicas y oculares. El examen mediante
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lampara de hendidura permitid la valoracién de la reaccion papilar conjuntival. La
evaluacion de los parpados condujo al diagndstico de hiperlaxitud palpebral y SPL.
Todos los pacientes incluidos con SPL, se ajustaban a la definicion clinica de SPL
(9).
Ninguno de los pacientes incluidos era portador de lentes de contacto, usaba
tratamiento topico ocular de forma habitual, tenia signos de infeccién ocular activa

o alergia ni habia usado lagrimas artificiales en las 2 horas previas al screening.

CITOLOGIA DE IMPRESI ON CONJUNTIVAL

La citologia de impresién conjuntival fue realizada en todos los pacientes y en
ambos ojos, usando un papel de celulosa (Millipore; Billerica, Massachussetts, USA)
capaz de adherir de una a tres capas de epitelio superficial. Este papel de filtro fue
presionado sobre la conjuntiva tarsal y palpebral superior durante 5 segundos
previa aplicacidon de anestésico topico, siguiendo el método descrito por Egbert et
al. (70). La muestras se fijaron en etanol 952 a 42C y se realiz6 tincion con acido
periddico de Shiff (PAS), y se estadio6 segun la clasificiacion de Nelson (71), basada
en el tamano celular, el tamafio del nucleo, el ratio nucleo-citoplasma de las células
epiteliales no-secretoras y la densidad de células caliciformes (Figura 8.1).

Las células caliciformes son identificadas por la presencia de su material
secretor mediante la tincién de PAS. La presencia de células caliciformes en la
citologia de impresion sdlo se puede reconocer por la tincion PAS+ de su
citoplasma. Se usé una clasificacion de 0 a 3 para evaluar la presencia de
metaplasia escamosa. El grado 0 hacia referencia a la ausencia de metaplasia y el

grado 3 a metaplasia escamosa severa.
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Tabla 8.1. Clasificacion de Nelson (71).

Hallazgos Grado 0 Grado 1 Grado 2 Grado 3
Tamaiio célula Pequefio Pequefio Grande Grande
Citoplasma Eosinofilo Eosinofilo Variable Basofilo
Nucleo Grande Pequefio Pequefio Picndtico/ausente
Ratio nucleo- | 1:2 1:3 1:4-1:5 1:6
citoplasma

Células > 500 350-500 100 - 350 <100
caliciformes/mm?

Citoplasma PAS +++ PAS +++ PAS ++ PAS -
células

caliciformes

PAS: acido periodico de Schiff

ANALISIS ESTADISTICO

Todos los resultados se expresaron como media + DS. La media de los
resultados de ambos ojos de cada paciente, fueron utilizados para el analisis. El
test de Mann-Whitney fue utilizado para comparar los resultados entre ambos
grupos. El t-test de Wilcoxon fue utilizado para analizar los resultados entre los
ojos de cada paciente. El analisis de regresion lineal fue aplicado para estudiar la
relacidon entre metaplasia/SPL y Nelson/SPL. Una regresion multiple fue utilizada
para ajustar los resultados a los posibles factores de confusion. Una p < 0.05 fue

considerada como estadisticamente significativa.

84 PRINCIPALES RESULTADOS

El estudio incluy6 82 ojos de 41 pacientes: 38 ojos de 19 pacientes tenian SPL y
44 ojos de 22 pacientes sin SPL fueron utilizados como controles. Los pacientes
con SPL eran significativamente mayores de edad y con IMC mas alto que los
controles. De modo que los resultados de la citologia de impresion conjuntival se

ajustaron a la edad y al IMC.
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1. El grado en la clasificacion de Nelson de los pacientes con SPL y en

pacientes sin SPL fue de 1.89 + 0.59 y 1.26 + 0.42, respectivamente. Estas

diferencias fueron estadisticamente significativas (p = 0.0014). Tras ajustar

a la edad y al IMC, estas diferencias continuaron siendo signficativas (p =

0.0106).

2. El grado de metaplasia en el grupo con SPL fue de 1.41 + 0.61 y en el grupo

control fue de 0.75 + 0.41; estas diferencias fueron estadisticamente

significativas (p = 0.0003) manteniéndose significativas tras ajustar a la

edad y al IMC (p = 0.0282).

Tabla 8.2. Categorizacion de los pacientes sin SPL y con SPL segun las variables

clinicas y citoldgicas.

Grupo control sin Grupo con SPL P
SPL
Pacientes, n 22 19
Edad, afios 46.59 + 13.13 65.00 + 8.69 0.001
Sexo, masculino 70.6% 76.5% 1
IMC (kg/m?) 30.63 +5.50 35.32 +5.62 0.03
Grado de Nelson 1.26 +0.42 1.80 + 0.59 0.0014 (0.0106)*
Grado de 0.75 + 0.41 141 +0.61 0.0003 (0.0282)*
metaplasia

*Ajustado a la edad y al IMC.
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ABSTRACT

Purpose: To evaluate the ocular surface changes in floppy eyelid syndrome (FES)
by comparing impression conjunctival cytological features between patients with
floppy eyelid syndrome (FES) and normal controls.

Design: Case-control series.

Methods: Eighty-two eyes of 41 patients were included: thirty-eight eyes of 19
patients had FES and forty-four eyes of 22 patients did not as a control group.
Conjunctival impression cytology specimens were taken from all the eyes studied
and graded according to the Nelson system, based on cell size, nuclear size,
nuclear-cytoplasmic ratio (N:C) in nonsecretory epithelial cells, and density of
goblet cells. A classification from 0 to 3 was used to evaluate the grade of
squamous metaplasia. FES was defined by easy upper eyelid eversion and tarsal
papillary conjunctivitis.

Results: The mean Nelson grades obtained for the FES patients were 1.80 + 0.59
and 1.26 + 0.42 for the control group (p = 0.0014); when adjustments were made
for age and body mass index (BMI), this significance remained (p = 0.0106). The
mean metaplasia grades were 1.41 + 0.61 in the FES group and 0.75 + 0.41 (p =
0.0003) in the control group; these results remained statistically significant after
adjusting for age and BMI (p = 0.0282).

Conclusion: Patients with FES were significantly more likely to exhibit abnormal
conjunctival cytology characterized by a decrease in the number of goblet cells and

an increase in squamous metaplasia.
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INTRODUCTION

Floppy eyelid syndrome is an often underdiagnosed disorder that is characterized
by lax upper eyelids that are easily distorted and everted with minimal traction; it
is also associated with chronic papillary conjunctivitis of the upper palpebral
conjunctiva.l?2 FES was first described by Culbertson and Ostler in 19811 in
overweight male patients who experienced nocturnal eyelid eversion caused by
severe eyelid laxity. This condition produces significant ocular morbidity. Patients
with FES present unilateral or bilateral ocular symptoms that range from
occasional redness and irritation to tearing and foreign body sensations, mucoid
discharge, dry eyes, photosensitivity, blurred vision, eyelid swelling, and corneal
ulcer.3* Ocular irritation leads to rubbing of the eyes which, in turn, increases
ocular inflammation and worsens the initial situation. Non-surgical treatments
include the administration of lubricating eye drops and the taping or shielding of
the eyelids. In many patients, the chronic symptoms are resistant to medical
therapy. In some cases, surgical shortening of the upper eyelid can be used to
avoid nocturnal eversion.>

Objective evaluation and monitoring chronic changes in the ocular surface in FES
are difficult. We propose conjunctival impression cytology to study ocular surface
in FES patients. Impression cytology is a valuable tool for understanding ocular
surface disorders. It is a non-invasive technique that allows the determination of
goblet cell characteristics and of the grade of squamous metaplasia in the most
superficial layers of the conjunctival epithelium.” Impression cytology has been
used in the evaluation of ocular surface diseases such as keratoconjunctivitis
sicca,® vitamin A deficiency,® cicatricial pemphigoid,1° atopic disease,!! vernal
keratoconjuctivitis,'? and the effect on these of various therapies. To the best of
our knowledge, there is only one previous study in which FES patients were
examined by impression cytology both before and after surgery, but they did not
compare the cytology features with non-FES patients.>

The aim of the present study was to determine the changes in conjunctival
epithelium in patients with FES by impression cytology compared with patients

without FES.
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MATERIAL AND METHODS

Eighty-two eyes of 41 patients were consecutively included in the study. We
recruited 19 patients (38 eyes) diagnosed with bilateral FES by the Oculoplastic
Unit of the Arnau de Vilanova University Hospital in Lleida, Spain, and 22 patients
(44 eyes) without FES (control group). The study was performed over 12 months.
None of the patients included wore contact lenses, used topical eye medication,
had had a previous ocular injury, had a history of allergic ocular disease, had any
active infection of the eye, showed evidence of any systemic disease known to
affect tear production, had had refractive surgery, and had used artificial tears
within two hours of screening.

Both the protocol and informed consent were approved by the Ethical Committee
of our hospital and written informed consent was obtained from each patient.

The data collected about each patient included age, sex, body mass index (BMI -
calculated as BMI = weight (kg) /height squared (m?)) and any associated systemic
and ocular diseases. Slit-lamp examination was carried out to check for tarsal
papillary reaction. Eyelid examination was conducted specifically to evaluate
eyelid laxity and obtain a FES diagnosis. Horizontal distraction from the globe was
assessed as described by Iyengar and Khan!3 and measured in millimetres. Lid
distraction >5mm for upper lids and >6 mm for lower lids was considered as
significant and indicative of increased laxity.l* FES was defined on the basis of
easily evertible lids and papillary conjunctivitis affecting the same upper eyelid,
which is the clinical definition of FES.! Easy lid eversion was characterized by
increased laxity in the upper lids, which were easily distorted and everted with
minimal supero-lateral traction.’> All eyes with FES of the present study were

included in the clinical definition of FES.

Conjunctival Impression Cytology

Impression cytology was performed on all of the patients, and on both their eyes,
using a Millipore (Billerica, Massachusetts, USA) mixed cellulose ester filter to peel
away one to three layers of superficial epithelial cells. Filter paper was pressed
onto the superior tarsal and bulbar conjunctiva for 5 seconds after the previous

application of topical anaesthesia, following the method described by Egbert et
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al.’6 Samples were kept in 952 ethanol at +42C, stained with periodic acid Schiff
(PAS), and graded according to the Nelson procedure,'” based on cell size, nuclear
size, the nuclear-cytoplasmic ratio (N:C) in non-secretory epithelial cells, and the
density of goblet cells (see Table 1). Nelson grading system does not include the
study of inflammatory cells.1” Goblet cells have been identified by the presence of
their secretory product using staining with PAS. The presence of goblet cells in
impression cytology was only recorded when they appeared with PAS positive
cytoplasm. We used a classification from 0 to 3 to evaluate the grade of squamous
metaplasia observed in our cytology specimens. Grade 0 referred to an absence of
squamous metaplasia, grade 1 to occasional squamous metaplasia, grade 2 to a
moderate occurrence, and grade 3 to severe squamous metaplasia. Cell
morphology was viewed under a light microscopy at 40x by a pathologist blinded
to the result of the eyelid examination. Images were captured using a digital

camera system. (Figure 1-3).

Statistical analysis

All the data were expressed as means + standard deviation. As all FES patients had
bilateral FES, data for both eyes were averaged for comparisons between the FES
and control groups. The Mann-Whitney test was employed to compare data
between the two groups. The Wilcoxon paired t-test was used to analyse data
between the eyes of each subject. Linear regression analysis was applied to study
the relationship between metaplasia/FES and Nelson/FES. Multiple regression
analysis was performed to adjust results for variables that presented statistically
significant differences between the group of FES patients and the controls. P< 0.05
was considered statistically significant. The language and environment for

Statistical Computing R has been used.18

RESULTS

The study included 82 eyes of 41 patients. Thirty-eight eyes of 19 patients had FES
and the 44 eyes of 22 patients without FES were used as control group. The
patients were classified based on reported clinical findings including such

parameters as age, gender, and BMI (see Table 2). As expected, the subjects with
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FES were significantly older and had higher BMIs than the control patients. There
was no significant difference based on gender. We therefore adjusted the results
obtained from the impression cytology scores for age and BMI.

The mean conjunctival impression cytology scores of the FES patients and controls
according to the Nelson grading system and to the observed grade of squamous
metaplasia are presented in Table 2. The mean Nelson grades obtained for the FES
and control group patients were 1.89 + 0.59 and 1.26 + 0.42, respectively. This
difference was statistically significant (p = 0.0014). When adjustments were made
for age and BM], this significance remained; the coefficient for Nelson grade/ FES
versus non-FES was 0.73 with 95% confidence intervals (CI) of 0.19 and 1.29 and a
p-value of 0.0106 (Table 3). The mean metaplasia grade in the FES group was 1.41
+ 0.61 and in the control group it was 0.75 + 0.41; the difference was statistically
significant (p = 0.0003). These results remained statistically significant after
adjusting for age and BMI, with a coefficient for metaplasia grade/ FES versus non-

FES of 0.66 and a 95% CI of 0.08 and 1.23 and a p-value of 0.0282 (Table 4).

DISCUSSION

In the present study, patients with FES presented significative changes in their
conjunctival epithelium compared with controls. These changes were a loss of
goblet cells and an increase in squamous metaplasia. To the best of our knowledge,
this study remains the first to report conjunctival epithelial changes in patients
with FES by impression cytology compared them with patients without FES. A
previous report by Medel et al> was based on a study of 16 patients (including 26
eyelids) with FES, in which the patients were examined by impression cytology
both before and after surgery. They showed a postoperative improvement in
cytology after FES surgery, but they did not compare the cytology features with
non-FES patients. The present study features the largest cohort of FES patients
that has been used to study the ocular surface by impression cytology.

Many disorders, such as atopic dermatitis, cicatricial pemphigoid, Steve-Johnson
syndrome, severe chemical injures, dry eye and trachoma, have been associated
with squamous metaplasia and a decreased number of goblet cells. 1° The present

study provided objective findings to support that excessive eyelid laxity causes a
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clinical condition characterized by chronic changes in conjunctival epithelium such
as squamous metaplasia and loss of goblet cells.

As a result of the loss of goblet cells and the abnormalities in epithelial
differentiation exhibited by FES eyes, the tear-film could become unstable,
secondary to a reduction in the thickness of its mucin layer. In the absence of
mucin, the corneal epithelial cells are hydrophobic and therefore cannot be wetted
by aqueous tears.? Reduced numbers of filled goblet cells, identified by PAS
staining, has long been associated with dry eye syndrome and ocular surface
inflammation. Squamous metaplasia are the result of a process of abnormal
epithelial differentiation: in other words, it is produced by the pathological
transition from a non-keratinised, stratified (secretory or nonsecretory)
epithelium (such as conjunctival epithelium) to a non-secretory keratinised
epithelium; this has been associated with chronic irritation of the type that occurs
in FES.2! There have also been reports of elevated tear film osmolarity being
associated with a reduced number of filled conjunctival goblet cells.?? Studies of
tear osmolarity could help to improve our understanding of changes in the ocular
surface in FES patients.

This study showed the alterations in the conjunctival epithelium in patients with
FES assuming that the causes that lead to these changes are multiple, and include a
mechanical trauma that occurs due to the nocturnal lid eversion, a dysfunction of
the tear and meibomian glands, a poor lid apposition, and damage to the eyelid
skin.323 Some of the patients were noted to have slept with the eyelid everted
against their pillow and many had associated corneal abnormalities and severe
discomfort. Meibomian gland dysfunction causes evaporative tear deficiency due
to hyposecretion of lipids in tears and destabilization of the tear film; in turn, this
instability is responsible for dry eye symptoms.222425 FES lid skin also
characteristically exhibits high temperatures, high water evaporation rates and
hyperpigmentation.? In our series, FES mainly affected men with high BMIs, as
described in the first report on this syndrome.! FES, associated with a high body
mass index and obstructive sleep apnea, should be suspected in any obese patients
with chronic red and tearing eyes.* 26 Hypoxia during sleep can not only cause
floppy eyelids but can also conceivably cause damage to the eyelid skin by

ischemia-reperfusion injury. As a result, the skin becomes chronically inflamed,
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leading to an increase in its temperature and the loss of the normal barrier against
water evaporation.

The limitations of this study include possible referral bias in the populations
studied. Our study demonstrated that patients with FES were significantly older
and had higher BMIs than those without FES; this suggests that our subject sample
provided a good reflection of what would be observed amongst the general
population of FES. This could also explain why the subjects were not well-matched
with the controls for age and BMI. After adjusting for age and BMI, the Nelson and
metaplasia grades were higher in patients with FES than in control patients; this
suggests that FES induces significative changes in conjunctival impression
cytology. The relationship between the Nelson grade and the presence or absence
of FES continued to be significant, however, age was a confounding factor, but its
effect was not superior to that of FES when explaining differences in Nelson
grades. As age was not significant, but had a confounding effect, the influence of
FES on the Nelson grade for young people was greater than in the older age
cohorts. After adjusting for age and BMI, the relationship between FES and
metaplasia continued to be both significant and of the same magnitude. These
results therefore suggest that FES patients display a higher degree of metaplasia
and loss of goblet cells than those without FES, independently of age or BMI.

While there are numerous clinical and research applications of impression
cytology, it has not yet become a routine diagnostic tool in most clinics because it
is relatively cumbersome and time consuming for both clinician and pathologist.
However, the ability to obtain multiple samples of the ocular surface at one sitting
with minimal discomfort to the patient makes it an ideal method of investigating
ocular surface disorders when the clinical diagnosis or the treatment response
needs to be substantiated and documented.?’” In many patients with FES, the
chronic symptoms are resistant to medical therapy. We suggested in the present
study that FES is associated to significant chronic changes in conjunctival
epithelium. So, we propose impression conjunctival cytology as a useful tool to
quantify and monitor the ocular surface changes in FES. Impression cytology might
help in the investigation of the pathogenesis of FES as well as for follow-up and

therapy control.
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In conclusion, the study of ocular surface by impression cytology provides an

objective method to evaluate the ocular surface disorder in FES. Patients with FES

presented significative changes in their conjunctival epithelium characterized by a

loss of goblet cells and an increase in metaplasia. We considered that the changes

in the ocular surface observed in this study were only part of a wider,

multifactorial disease process. Further studies are needed to advance the study of

ocular surface disorder in FES.
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Table 1. Nelson grading system.1”

Findings Grade 0 Grade 1 Grade 2 Grade 3
Cell size Smaller Small Large Large
Cytoplasm Eosinophil | Eosinophil | Variable Basophil
Nucleus Large Small Small Picnotic/absent
Nuclear: 1:2 1:3 1:4-1:5 1:6
cytoplasmic

ratio

Goblet >500 350-500 100-350 <100
cells/mm?

Goblet cells | PAS+++ PAS+++ PAS++ PAS-
cytoplasm

PAS: periodic acid-Schiff reagent.
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Table 2. Categorization of FES patients and controls based on reported clinical

findings and mean + SD values of the conjunctival impression cytology scores.

Control group FES group Pvalue
N eyes 44 38
Age (yrs) 46.59 +13.13 65.00 + 8.69 0.001
Gender, male % 70.6 76.5 1
BMI (kg/m?) 30.63 +5.50 35.32 +5.62 0.03
Nelson grade 1.26 +0.42 1.80 + 0.59 0.0014 (0.0106)*
Grade of | 0.75 +0.41 1.41+0.61 0.0003 (0.0282)*
metaplasia

FES: floppy eyelid syndrome; BMI: Body mass index; * after adjusting for age and

BML

Table 3. Nelson Grade according to the presence of FES. Results of the multivariate

linear regression models used to measure the effect of FES, unadjusted and

adjusted for age and BMI.

Unadjusted Unadjuste | Adjusted model | Adjuste
model d model d model
Coefficent[CI95 | p-value Coefficient[CI95 | p-value
%] %]
Constant 1.25[1.04,1.47] <0.0001 1.93[0.54,3.33] 0.0083
FES 0.54[0.22,0.87] 0.0014 0.73[0.19,1.29] 0.0106
Age - - -0.01[-0.03,0.00] | 0.1294
BMI(kgr/m? | - - 0.00[-0.04,0.04] 0.98
);
R?2 23.0% 23.9%

BMI: Body Mass Index; R?: Coefficient of determination.
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Table 4. Metaplasia Grade according to the presence of FES. Results of the
multivariate linear regression models to measure the effect of FES, unadjusted and

adjusted for age and BMI.

Unadjusted Unadjuste | Adjusted model | Adjuste
model d model d model
Coefficient[CI95 | p-value Coefficient[CI95 | p-value
%] %]
Constant 0.76[0.53,0.98] <0.0001 1.05[-0.48,2.48] | 0.1686
FES 0.66[0.33,0.99] 0.0003 0.66[0.08,1.23] 0.0282
Age - - -0.00[-0.02,0.02] | 0.9078
BMI(kgr/m? | - - -0.01[-0.05,0.03] | 0.6914
);
R?2 29.9% 23.0%

BMI: Body Mass Index; R?: Coefficient of determination.

FIGURES LEGENDS
Figure 1. Conjunctival impression cytology: Nelson grade 0; Metaplasia grade 0.

Figure 2. Conjunctival impression cytology: Nelson grade 2; Metaplasia grade 2.

Figure 3. Conjunctival impression cytology: Nelson grade 3; Metaplasia grade 3.
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Figure 1

Figure 2

Figure 3
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DISCUSION

La presente tesis doctoral tiene dos partes diferenciadas. Por un lado analiza la
relacion entre el SAHS y las dos patologia oculares que de forma mas importante
han sido relacionadas con el SAHS, como son el SPL y el glaucoma. Con este
objetivo, se han presentado los articulos 1 y 2. Por otro lado, se han analizado
aspectos especificos del SPL como son la biomecanica corneal y los cambios
citolégicos de la superficie ocular de los pacientes con SPL. Con este objetivo se

han presentado los estudios 3 y 4.

En el primer estudio, la incidencia de hiperlaxitud palpebral fue
significativamente mas alta en los pacientes con SAHS que en los pacientes sin
SAHS y estas diferencias siguieron siendo significativas tras ajustar a la edad y al
IMC. Estos resultados sugieren que el SAHS podria ser un factor de riesgo
independiente para la hiperlaxitud palpebral. Sin embargo, la prevalencia de SPL
en los pacientes con SAHS no fue diferente estadisticamente, a pesar de que la
prevalencia de SPL entre los pacientes con SAHS severo alcanz6 el 20%. Segun la
bibliografia revisada, el presente trabajo representa el estudio con un tamafio
muestral mayor de pacientes con SPL (n = 45) en los que se ha realizado un estudio
para descartar SAHS mediante PSG, que es la prueba de referencia internacional
para el diagnéstico de SAHS (72). Entre los pacientes con SPL, la prevalencia de
SAHS alcanz6 el 85% y la mayoria de ellos tenian SAHS severo. Esta prevalencia
contrasta con la prevalencia de SAHS en la poblacion general estimada entre el 2%
y el 5% en edades medias (54), y con la prevalencia de SAHS entre la poblacion
obesa estimada en el 40% (73). Por lo tanto, esta asociacion entre el SAHS y el SPL
parece ser no so6lo un epifenémeno. McNab (53) reporté un serie de 50 pacientes
con SPL de los cuales 48 (96%) tenian historia de alteraciones respiratorias en el
suefio, y 26 de los 27 pacientes en los que se realizé una PSG, fueron confirmados
con el diagnostico de SAHS. Ezra et al (54) estudiaron la presencia de SAHS en 102
pacientes con SPL usando el indice de somnolencia diurna de Epworth, que no es

un método valido para diagnosticar SAHS.
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La prevalencia del SPL en la poblacién con SAHS varia en los diferentes estudios.
Esta prevalencia varia del 2.2% al 32%, e incluye estudios de Robert et al (10),
1/46, 2.2%; Karger et al (52), 1/44, 2.3%; McNab et al (53), 3/20, 15%; kadyan et
al (16), 28/89, 31.5%; Mojon et al (51), 14/44, 32%; y Chambe et al (15), 23/89,
25.8%. Un consenso no ha sido claramente alcanzado. Kadyan et al (16) usaron
solamente oximetria, que no es un método valido para el diagnostico de SAHS,
McNab et al (53) tenian un muestra muy pequena de pacientes con SPL y Monjon
et al (51) no ajustaron los resultados a la edad ni al IMC. Karger et al (52) usaron la
PSG para el diagnéstico de SAHS y encontraron una asociacion entre la facil
eversion palpebral y el SAHS cuando estudiaron a 15 pacientes sin SAHS y a 44
pacientes con SAHS, pero sus hallazgos perdian significacidon estadistica cuando
ajustaban los resultados a la edad y al IMC. Nuestros resultados son comparables a
los de Chambe et al (15) con 89 pacientes con SAHS diagnosticados mediante
poligrafia nocturna y 38 pacientes sin SAHS, en los cuales la prevalencia de SPL fue
del 15.8% en los pacientes sin SAHS y del 25.8% en la poblaciéon con SAHS
(diferencias no estadisticamente significativas), con una significante correlacion
entre la severidad del SAHS y el SPL y la laxitud palpebral. Por lo tanto, el presente
estudio figura entre los estudios con mayor tamafio muestral de pacientes con
SAHS no tratados con CPAP diagnosticados mediante un método considerado
valido para detectar SAHS, en los cuales se ha descartado la presencia de SPL.

Nuestros resultados sugieren que el SAHS podria representar un subconjunto de
condiciones relacionadas con la hiperlaxitud palpebral, y a partir de cierto umbral
de hiperlaxitud, los pacientes correrian el riesgo de desarrollar el SPL con
alteraciones a nivel de la conjuntiva, de la cdrnea y de la pelicula lagrimal (73). El
SAHS se ha sugerido como una posible causa de SPL en un estudio que mostré
como el SPL podria resolverse simplemente con el uso de CPAP (55).

Hay diferentes hipotesis etioldgicas sobre la asociacion entre el SPL y el SAHS.
En su descripcidn inicial, Culberston y Ostler propusieron que el trauma mecanico
repetido era el causante de la conjuntivitis papilar, pero no ofrecian una hipotesis
para explicar la elasticidad asociada. Netland et al (74) fueron los primeros en
destacar anormalidades en las fibras elasticas, describiendo una disminucién a
nivel de la elastina tarsal. Sin embargo, no esta claro si esta deplecién en las fibras

elasticas es causal o secundaria. Schlotzer-Schrehardt et al (59) demostradon una
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sustancial pérdida del fibras elasticas y cambios ultraestructurales en las fibras
residuales, junto con una sobreexpresion de enzimas elastoliticas en el tarso y en
la piel de los pacientes con SPL. Estos cambios en las fibras elasticas son de
particular interés para aquellos que proponen la relacion entre el SPL y el SAHS. Se
ha observado en los tejidos de la uvula de los pacientes con SAHS sometidos a
uvulofaringoplastia una pérdida de fibras elasticas (10,74,75). Estos cambios
podrian explicar como el SAHS, la hiperlaxitud palpebral y el SPL pueden ser
diferentes manifestaciones de una misma enfermedad. Los hallazgos en nuestro
estudio con una significante asociacidn entre la hiperlaxitud palpebral y el SAHS,
parecen apoyar esta hipdtesis sugiriendo que el SAHS podria contribuir a la
alteracion subyacente de los tejidos palpebrales. Por otro lado, la asociacion entre
el SPL y el SAHS ha estado influenciada de manera importante por la teoria de la
isquemia-reperfusion. McNab (62) propuso que esta asociacion podria explicar la
relacidn entre la postura al dormir y la presién ejercida sobre el ojo, exacerbada
por la hipoxia, induciendo isquemia-reperfusion. Evidencia previa sugiere la
asociacién con el suefio ya que el SPL es frecuentemente mas sintomatico en el
lado del que duerme el paciente (76). Pero esta asociaciéon no es exacta, como
hemos visto en el presente estudio, quitando apoyo a la teoria mecanica.

Los clinicos deben tener en cuenta la asociacion entre el SPL y el SAHS ya que el
SAHS puede detectarse en pacientes con SPL, y los especialistas en suefio pueden
ser los primeros en detectar sintomas oculares de SPL en pacientes con
diagnostico de SAHS. El presente estudio confirma que el SAHS es muy frecuente
entre los pacientes con SPL pero que el SPL no es tan comun entre la poblacién

general con SAHS.

En el segundo estudio se detecté una alta prevalencia de glaucoma entre los
pacientes con SAHS que también tenian SPL (23.07%) sugiriendo que el SPL podria
ser un importante marcador de glaucoma entre los pacientes con SAHS. La
asociacién entre SAHS y glaucoma ha sido sugerida en varios estudios. Sin
embargo, la prevalencia de glaucoma en la poblaciéon con SAHS y con SPL como
posible marcador de glaucoma ha sido poco estudiada previamente : McNab (53)
estudio una pequefla muestra sin incluir un grupo control de pacientes con SAHS

pero sin SPL. Robert et al (10) no determiné cuales de los pacientes con glaucoma
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tenian SAHS. Otros estudios publicados han mostrado la prevalencia de glaucoma
en pacientes con SAHS sin tener en cuenta la presencia de SPL. Geyer et al (12)
reportd que la prevalencia de glaucoma en la poblacién SAHS era similar a la
encontrada en la poblacion general caucasica (63,64): un 2% de prevalencia de
glaucoma en pacientes con SAHS diagnosticados mediante PSG (5/228). Kadyan et
al (16) report6é que la prevalencia de GPAA en pacientes con SAHS (3/89, 3.4%)
era similar a la de la poblacidn general (2%). En 2007, Sergi et al (13) reportaron 3
de 51 pacientes con SAHS (5.9%) con GNT; esto sugeria que la prevalencia de GNT
en los pacientes con SAHS era superior a la esperada en una poblaciéon caucasica de
la misma edad y que el SAHS podia ser un factor de riesgo importante para el GNT.
Un estudio mas reciente de Chambe et al (15) mostr6 que la prevalencia de
glaucoma en pacientes con SAHS diagnosticados medante poligrafia respiratoria
nocturna era del 5.6% (5/89). En 2010, Lin et al (14) report6 una prevalencia del
5.7% de GNT entre pacientes con SAHS (12/209) pero ningin paciente con
glaucoma entre 38 pacientes sin SAHS. Monjon et al (11) encontraron una
prevalencia del 7.2% de glaucomas entre 69 pacientes con SAHS diagnosticados
mediante PSG (5/69), lo cual sugiere una fuerte asociacion entre glaucoma y SAHS.

Nuestro estudio confirma la alta prevalencia de glaucoma entre los pacientes
con SAHS publicada previamente, con un 12.9% de glaucoma entre todos los
pacientes SAHS incluidos en el presente estudio. Es posible que esta prevalencia
sea superior a las publicaciones previas debido al gran niumero de pacientes con
SPL incluidos en la muestra. Cuando nosotros excluimos los pacientes con SPL, la
prevalencia de glaucoma entre la poblaciéon con SAHS fue del 5.3%, y ésta no
diferia significativamente de la prevalencia de glaucoma en pacientes SAHS de
estudios previos. Cuando incluiamos en el analisis solamente los pacientes con
SAHS y con SPL, la prevalencia de glaucoma alcanzaba el 23% siendo
significativamente superior a la prevalencia de glaucoma en la poblacion SAHS
publicada previamente. Estos resultados apoyan la hipétesis de que el SPL podria
ser un indicador de glaucoma en los pacientes con SAHS. Por otro lado, se sabe que
el glaucoma esta relacionado con la edad y con el IMC (77,78). La diferencias
observadas en la prevalencia de glaucoma entre pacientes con SAHS y con SPL y
pacientes con SAHS pero sin SPL del presente estudio, se mantenian significativas

tras ajustar los resultados a la edad y al IMC, sugiriendo que el SPL podria ser un
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factor de riesgo de glaucoma en la poblacién con SAHS. Ademas, la presencia de
glaucoma no se relacion6 con la severidad del SAHS definida por su IAH.

Por lo tanto, el SPL podria ser util para identificar los individuos con mayor
probabilidad de tener glaucoma entre los pacientes diagnosticados de SAHS.
Nuevos estudios son necesarios para corroborar estos resultados y estudiar si el
SPL es un factor de riesgo independiente de glaucoma en pacientes sin SAHS.

Debido al caracter observacional del estudio que presentamos, los resultados
obtenidos no permiten extraer una conclusién sobre la relacién causal entre
glaucoma, SAHS y SPL. Diferentes estudios han propuesto la etiologia vascular en
el glaucoma (11,13). En pacientes con SAHS, los prolongados episodios repetidos
de apneas durante el suefio van acompafiados de hipoxia y de un aumento de la
resistencia vascular compremetiendo la perfusion y la oxigenacion de la cabeza del
nervio optico. Pero este compromiso vascular no justificaria el aumento de la PIO,
de modo que no podemos excluir la posibilidad de que otros factores intervengan
en el glaucoma de los pacientes con SAHS. Se sabe que en los pacientes obesos se
produce un aumento de la PIO durante los cambios posicionales del cuello por
compresion (68). Y tanto el SPL como el SAHS se asocian de forma independiente a
la obesidad. Ademas, es posible que los cambios en las fibras elasticas descritas en
pacientes con SPL (59) y con SAHS (61) pudieran indicar algunas de las
caracteristicas presentes en otras estructuras oculares como la lamina cribosa y/o
la malla trabecular. Estos cambios podrian aumentar el riesgo de glaucoma en los
pacientes con SAHS afectos de SPL. Mas estudios son necesarios para corroborar

esta hipotesis.

En el tercer estudio, los pacientes con SPL presentaron valores de histéresis
corneal significativamente mas bajos que los pacientes sin SPL. Nuestros
resultados sugieren que las diferencias en la histéresis corneal entre estos dos
grupos de pacientes podrian indicar cambios estructurales adicionales en el SPL.
En la bibliografia revisada, no se han encontrado estudios previos sobre
propiedades biomecanicas en pacientes con SPL.

El tejido corneal humano es considerado un material viscoelastico con
propiedades medibles (79-81). Luce (79) sugerié que la HC, determinada por el

ORA, podia ser un indicador in vivo de la biomecanica corneal. Cambios en la HC
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pueden reflejar cambios estructurales en el tejido corneal. Por lo tanto, el ORA
aportaria una informacion muy preciada para determinar las propiedades
biomecanicas de la cornea.

Como se ha descrito previamente, el SPL se asocia con patologias oculares y
sistémicas como el glaucoma (10,53), el queratocono (39,46,54) y el SAHS
(10,15,51-54). Los resultados del presente estudio sugieren que un tejido ocular
mas elastico o distensible puede estar asociado al SPL y esto ayudaria a explicar la
relacion entre el SPL con otras patologias oculares como el glaucoma o el
queratocono.

La HC ha sido asociada con empeoramiento progresivos del campo visual en
pacientes con glaucoma (82). Se ha descrito que valores mas bajos en la HC y en el
FRC pueden ser factores de riesgo independientes de la PIO para el glaucoma (83)
y que el FRC y la HC tienden a ser significativamente mas bajos en el GNT que en
los ojos sanos (84). En el queratocono también se han descrito valores de
biomecanica corneal significativamente mas bajos que en controles sin
queratocono (85-87). Estos resultados previos apoyarian la hipotesis de que
factores corneales, como la HC baja, podrian ser factores de riesgo de glaucoma y
queratocono en pacientes con SPL; ésto a su vez, se relacionaria con la
composicion generalizada de los tejidos oculares. En los pacientes con SPL, las
caracteristicas de la cornea, como una parte del globo ocular, podrian ser
utilizadas para predecir las caracteristicas de otras estructuras oculares como la
lamina cribosa. En los pacientes con SPL, valores de HC mas bajos podrian ser un
factor de riesgo de glaucoma debido a la asociacidn con la respuesta de la pared
corneoescleral y la vasculatura ocular al estrés inducido por la PI10. Se ha publicado
recientemente que los pacientes con queratocono tienden a presentar un aumento
en la laxitud palpebral (17). Valores bajos de HC podrian ofrecer claves para
explicar la asociacion entre el SPL y el queratocono y proporcionar evidencia para
una hipétesis etiolégica comun entre estas patologias.

Como se ha dicho previmente, una de las asociaciones mas importantes del SPL,
es el SAHS (10,15,51-54). Y los cambios a nivel de las fibras elasticas descritas en el
tarso de los pacientes con SPL (59) y en la tvula de los pacientes con SAHS (61),

podrian indicar cambios en otras estructuras como la cornea. Los resultados del
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presente estudio, donde los valores de HC fueron significativamente mas bajos en
pacientes con SPL que en controles, podrian apoyar esta hipétesis.

Las diferencias en el grosor corneal central (GCC) entre pacientes con SPL y sin
SPL, no fueron significativas en el estudio que presentamos, indicando que las
diferencias encontradas en la HC, eran independientes del GCC.

Se ha publicado que la edad puede inducir cambios en la biomecanica corneal
con valores mas bajos en los pacientes de mas edad (81,88). Tras ajustar los
resultados a posibles factores de confusion como la edad y el IAH, la diferencias en
la HC de nuestro estudio, se mantenian significativas entre pacientes cony sin SPL,
sugiriendo que el SPL se relaciona con cambios en la biomecanica cornea,

independientemente de la edad y del IAH.

En el cuarto estudio, los pacientes con SPL presentaron unos cambios
significativos a nivel del epitelio conjuntival tras compararlos con pacientes sin
SPL. En la bibliografia previamente publicada, no hemos encontrado estudios en
los que se determinen los cambios citoldgicos de los pacientes con SPL
comparandolos con pacientes controles. Un trabajo previo de Medel et al (89)
estaba basado en el estudio de 16 pacientes (incluyendo 26 ojos) con SPL, en los
cuales se les realizaba una citologia de impresidn conjuntival antes y después del
tratamiento quirurgico del SPL. Sus resultados mostraron una mejoria de los
indices citoldgicos tras la cirugia, pero no incluyeron en el estudio pacientes sin
SPL. El presente estudio representa el mayor tamafio muestral de pacientes con
SPL en los que se les ha realizado una citologia de impresion conjuntival.

Muchas patologias, como la dermatitis atdpica, el pemfigoide cicatricial, el
sindrome de Steve-Johnson, causticaciones, ojo seco y tracoma, han sido asociadas
con un aumento de la metaplasia escamosa y una disminuciéon en el nimero de
células caliciformes (90). En el estudio que presentamos, se ofrecen unos datos
objetivos que apoyan que las condiciones de hiperlaxitud palpebral causan una
condicion clinica caracterizada por cambios cronicos a nivel del epitelio
conjuntival como son la pérdida de células caliciformes y la metaplasia escamosa.

Como resultado de la pérdida de células caliciformes y de la pérdida de
diferenciacidon epitelial que presentan los pacientes con SPL, la pelicula lagrimal se

presentaria inestable, secundaria a la reduccion de la capa de mucina. En ausencia

91



de mucina, las células epiteliales corneales son hidrofébicas no pudiendo ser
humedecidas por la capa acuosa de la lagrima (91). La reduccion de las células
caliciformes con contenido de mucina identificado con la tincién de PAS, se ha
asociado con el sindrome del ojo seco y la inflamacion de la superficie ocular. La
metaplasia escamosa es el resultado de un proceso de diferenciacién anormal
epitelial debido a una transicién patoldgica desde un epitelio no-queratinizado
(secretor o no secretor) como el epitelio conjuntival, a un epitelio no-secretor
queratinizado; esta metaplasia escamosa se ha asociado a la irritacion crénica (92)
como ocurre en los pacientes con SPL.

Este estudio muestra las alteraciones conjuntivales en los pacientes con SPL
asumiendo que las causas que las producen son multiples, e incluyen el trauma
mecanico que puede ocurrir con la eversidén nocturna, la disfuncién de la lagrima y
de las glandulas de Meibomio, la pobre aposicion palpebral, y el dafio a nivel de la
piel palpebral (90,93). Algunos pacientes notan que cuando duermen el parpado
superior se evierte y roza contra la almohada pudiendo provocar alteraciones
corneales como queratopatia superficial o ulceras corneales asi como un
importante disconfort ocular. La disfuncion de las glandulas de Meibomio causa un
0jo seco evaporativo debido a la hiposecrecion de lipidos en la lagrima y una
desestabilizacon de la pelicula lagrimal; esta inestabilidad es responsable de los
sintomas de ojo seco (94-96). La piel palpebral de los pacientes con SPL de forma
caracteristica presenta un aumento en la temperatura, con un mayor grado de
evaporacion de la lagrima e hiperpigmentacion (91). En nuestra serie, los pacientes
con SPL eran principalmente varones con un alto IMC, tal y como se describid el
SPL en sus inicios. El SPL asociado a un alto IMC y al SAHS, deberia sospecharse en
todo paciente obeso con sintomas de disconfort ocular crénicos (97). La hipoxia
durante el suefio puede no so6lo causar la laxitud palpebral sino que puede
provocar dafio en la piel palpebral debido a una lesion asociada a la isquemia-
reperfusion secundaria al SAHS. Como resultado, esta piel resultaria cronicamente
inflamada, con temperatura mas elevada y con una pérdida de las barreras
naturales contra la evaporacion de la lagrima.

En los resultados presentados en este estudio, tras ajustar a la edad y al IMC, los
grados de metaplasia y de clasificacion de Nelson fueron significativamente mas

altos en los pacientes con SPL que en los pacientes controles; esto sugiere que en el
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SPL induce unos cambios significativos en el epitelio conjuntival objetivados en la
citologia de impresidn, caracterizados por un aumento de la metaplasia y una
disminucidn de las células caliciformes, independientemente de la edad y del IMC.
En muchos pacientes con SPL los sintomas oculares son resistentes al
tratamiento médico. En este estudio observamos que el SPL esta asociado a
cambios significativos crénicos en el epitelio conjuntival. Por lo tanto, proponemos
la citologia de impresién conjuntival como una herramienta util para cuantificar y
monitorizar los cambios en la superficie ocular en los pacientes con SPL. La
citologia de impresion puede contribuir a la investigacion de la patogénesis del SPL

asi como a su seguimiento y tratamiento.
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CONCLUSIONES

Esta tesis doctoral se ha planteado para profundizar en la asociacion entre la
patologia ocular y el SAHS, centrandonos en el SPL y el glaucoma.

Las conclusiones mas relevantes de los estudios presentados son:

1. La hiperlaxitud palpebral se asocia al SAHS, sugiriendo que el SAHS puede

ser un factor de riesgo independiente para la hiperlaxitud palpebral.

2. El SPL esta estrechamente asociado al SAHS con una presencia de SAHS
entre los pacientes con SPL del 85%, la mayoria de ellos con SAHS severo.
La prevalencia de SAHS entre los pacientes con SPL es muy alta, pero no lo

es tanto la prevalencia de SPL entre la poblacidn general con SAHS (16%).

3. Los pacientes con diagnostico de SPL deben ser interrogados de rutina
sobre sintomas relacionados con el SAHS y considerar su derivacion al
correspondiente especialista de suefio. De modo, que los oftalmologos
pueden ser los primeros profesionales que remitan a los pacientes con SPL

a la correspondiente Unidad de Suefio para descartar SAHS.

4. El SPL puede ser un factor predictivo para la presencia de glaucoma entre
los pacientes con SAHS. Dada la alta prevalencia de glaucoma en los
pacientes con SAHS y SPL observada en nuestro estudio, recomendamos

descartar glaucoma en todos los pacientes con SPL y SAHS.

5. El SPL se asocia a unos cambios significativos a nivel de la biomecanica
corneal caracterizados por una histéresis corneal mas baja, sugiriendo que

cambios estructurales adicionales pueden estar presentes en el SPL.
6. La citologia de impresidn conjuntival es un método objetivo para evaluar

los cambios en la superficie ocular de los pacientes con SPL. Los pacientes

con SPL presentan unos cambios significativos en el epitelio conjuntival
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caracterizados por una pérdida de células caliciformes y un aumento de la

metaplasia escamosa.
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Wake up to floppy eyelid syndrome

Charles J M Diaper

Floppy eyelid syndrome (FES) encom-
passes a group of disorders involving
easily everting eyelids in association with
a thickened elastic tarsal plate. First
described by Cultberston and Ostler over
30 years ago,' a patient’s symptoms are
those of ocular irritation, often unilateral
and non-specific. The difficulty patients
can have describing their ocular problems
and the overlap with other causes of
ocular irritation mean the condition can
often be overlooked or dismissed as trivial
in a primary care setting or when present-
ing to the hospital eye service. Patients are
often obese with eyelids which easily evert
with minimal traction. Chronic papillary
conjunctivitis and lash ptosis may be
visible on the affected side.”

Since first being described, FES has
been found to be associated with a
number of other diseases. The strongest
associations identified are with obstructive
sleep apnoea (OSA)*~ and keratoconus.?
In this issue of the BJO Muniesa et al®
provide further supportive evidence by
way of a masked cross-sectional study,
strengthening the link between OSA and
FES. Increased lid laxity occurs with
increasing severity of OSA, the prevalence
of frank FES ranging from 2.3% to
31.5%;° 7 these results are confounded by
obesity. Studies have shown FES to be
strongly associated with severe OSA® =%
but the association is not reciprocated.”

OSA is a potentially serious condition
with the risk of significant morbidity.
Periods of recurrent apnoea occur during
sleep due to airway collapse. This may
happen hundreds of times a night lasting
10-30s.” It is characterised by loud
snoring, daytime sleepiness and episodes
of apnoea; other features include waking
with dry or sore mouth, morning head-
ache, nocturia and insomnia.” There are
associated changes in heart rate, oxygen
saturation and the EEG. Sleep apnoea has
consequences for general health over and
above those of obesity; increasing the risk
of cerebrovascular and cardiac disease.'®

Sleep apnoea poses an increasingly sig-
nificant health problem involving adults
and children, affecting approximately
24% of men and 9% of women."

Correspondence to Mr Charles J M Diaper,
Ophthalmology Department, Southem General Hospital,
1345 Govan Road, Glasgow GS1 4TF, UK;
charles.diaper@ggc.scot.nhs.uk

Obesity is a predisposing factor'® and this
is an increasing worldwide problem.!
Affected patients have an anatomical defi-
ciency of the upper airway with increased
soft tissue volume.'? The long axis of the
oval pharyngeal opening is in the sagittal
plane as opposed to the coronal plane in
normal subjects. This may predispose to
mechanical collapse.

Can a common pathophysiology play a
role in linking these?

Studies have shown that the patho-
logical tarsal plate changes are not those
suggestive of a primary disorder of colla-
gen or elastic fibres,'>™'¢ where the tissue
tends to be stiff with poor mobility.
Instead the changes in FES affect the
extracellular matrix, collagen fibres and
elastic fibres and are thought to be due to
the response to mechanical stress. These
may represent a local protective mechan-
ism in response to repeated mechanical
trauma to local tissues with the resultant
chronic disease state. In OSA, possibly
due to sleep position there is repeated
mechanical pressure on the eyelids leading
to eversion and trauma. The severity of
FES correlates well with that of OSA,
those with the most severe OSA having
the greatest amount of lid laxity.*

Mechanical stress as a pathological
mechanism links the high association of
FES with keratoconus; well known for its
relationship with eye rubbing. This may
give a refractive cause, rather than an
ocular surface reason, for decreased vision
in patients with FES.?

Similar changes may occur in the soft
tissues of the airways with repeated mech-
anical trauma due to their collapse in the
prone sleeping position. These changes may
further exacerbate the problem of OSA.

FES may be treated conservatively with
lubrication and taping or shielding of the
eyelid from the inducing trauma. There are
conflicting reports as to whether manage-
ment of the underlying OSA with continu-
ous positive airways pressure is effective in
the treatment of FES.” '7 Lid laxity can be
treated by a number of lid tightening pro-
cedures'® with one recent study of long-
term outcomes identifying recurrence rates
with lateral canthal strip, medial and
lateral canthal plication and full thickness
wedge excision of 25.6%, 47% and 60.6%
respectively." In this series of 78 patients
with FES, 20 had OSA. It was felt that the
relatively high recurrence rate was due to

the duration of follow-up, with most previ-
ous studies lacking any significant
follow-up period. It was not speculated
how the treatment of OSA influenced the
outcome of the FES; a study into this now
may well be unethical.”

OSA is treated with behavioural modifi-
cations and continuous positive airways
pressure while sleeping. The behavioural
modifications  involve  weight loss,
increased physical activity and avoidance
of alcohol and sedatives before bed.
Second-line surgeries of various levels of
invasiveness are available with the aim of
decreasing airway obstruction.””

OSA is associated with other ocular
conditions. These include glaucoma,'?
non-arteritic anterior ischaemic neur-
opathy, papilloedema, central serous retin-
opathy and retinal vein occlusion.
Glaucoma may be related to the nocturnal
apnoea or vascular deregulation that is
well recognised in OSA. Vascular deregu-
lation may also play a link in non-arteritic
anterior ischaemic optic neuropathy and
retinal vein occlusion.”! 2> Apnoea
causing nocturnal hypoxaemia and hyper-
capnia, resulting in cerebral vasodilation,
may be the link with papilloedema. A pro-
portion of patients initially thought to
have idiopathic intracranial hypertension,
a condition often also associated with
obesity, may turn out to have OSA and
therefore a history of daytime somnolence
should be sought.”® Raised catecholamine
levels are seen in patients with OSA and
may predispose them to central serous
retinopathy.”

Obesity is a significant risk factor for
FES and OSA. It is a worldwide problem
of preventable morbidity and mortality
with the WHO labelling it an ‘epidemic’.!!
In Scotland 26.8% of the population are
obese (body mass index>30) with only the
USA and Mexico ranked higher in the
Organisation of Economic Co-operation
and Development countries and estimated
to raise to 40% by 2030.>* To this end
there is Scottish intercollegiate Guidelines
Network  Guidance™  for  healthcare
workers to help address this problem.

Ophthalmologists should be aware of
the systemic health problems posed by
obesity as these can manifest as common
conditions seen in the ophthalmology
clinic, for example, diabetes, glaucoma
and vein occlusion. Ophthalmologists
should not avoid or shy away from initiat-
ing discussion with patients in regard to
their weight management.

Ophthalmologists should be aware of
the association between FES and OSA; an
appropriate referral to a sleep physician
could be life saving.
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GLAUCOMA

Sleep disorders linked to glaucoma, floppy
eyelid syndrome

by Michelle Dalton EyeWorld Contributing Writer
A spate of new studies has rejuvenated

the interest in the association between
these disorders

Think sleeping disorders and ocular
disorders are two completely separate
occurrences? Maybe not, if three recently
published articles!-3 are any indication.
Obstructive sleep apnea (OSA) has been
associated with a variety of ocular
disorders, from floppy eyelid syndrome
(FES) to keratoconus to infectious

keratitis to glaucoma.3

OSA and glaucoma

Chin-Chun Lin, MA, and colleagues used a
national, population-based dataset in
Taiwan to determine the risk and
prevalence of open-angle glaucoma
(OAG) among patients with OSA over the

course of 5 years.3 Ahmad A. Aref, MD,
reported on nighttime events that might
lead to the development or progression
of glaucomatous optic neuropathy.2
Patients with OSA "were independently
associated with a 1.67 times increased
risk of OAG diagnosis within the first 5
years after their diagnosis," Prof. Lin
wrote. The group noted two theories on
the relationship exist—one suggesting the o
increased IOP and "stretching of the An example of floppy eyelid
lamina cribrosa is the reason for syndrome

glaucoma,” but that obesity (or at least Seurce: Francis S. Mah, MD
an increased body mass index) is also thought to be related to direct
damage of the optic nerve, and an overwhelming majority of patients
with OSA are overweight. The second theory suggests hypoxia can cause
direct damage to the optic nerve and that the recurrent hypopnea
characteristic of OSA is partially responsible for optic nerve head
perfusion, the group noted.

"There is certainly enough early evidence to suggest that OSA plays a
role in the progression of glaucoma," said Dr. Aref, assistant professor of
ophthalmology, Illinois Eye & Ear Infirmary, Department of
Ophthalmology & Visual Sciences, University of Illinois at Chicago. He
noted these kinds of large, retrospective cohort studies "have some
methodological limitations. They rely on billing diagnoses that are subject
to underdiagnosis"—both OSA and glaucoma fall into this category
because of their slowly progressive and largely asymptomatic nature.
Case-control studies, on the other hand, "are better designed with
prospectively diagnosed individuals with glaucoma, OSA, or both," he
said.
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OSA and FES

A few theories on the causal relationship between OSA and FES exist. "It
could be possible that the elastic fiber depletion described in FES and OSA
could indicate some of the characteristics present in other ocular
structures, such as lamina cribrosa or/and trabecular meshwork," said
Malesus Muniesa Royo, MD, Department of Ophthalmology, Hospital
Universitari Arnau de Vilanova, Lleida, Spain. "These changes could
increase the risk of glaucoma in OSA patients affected by FES. The
hypothesis is that a subtle form of underlying generalized connective
tissue alteration could be responsible for the relationship between OSA,
glaucoma and FES."

In Dr. Royo's study,? the results suggested OSA could be a subset of lax
eyelid conditions and once that laxity reaches a certain threshold,
patients would be at risk for developing FES with inflammatory sequelae
of the conjunctiva, cornea, and tear film.

"These changes could explain how OSA, eyelid hyperlaxity, and FES could
be different manifestations of the same disease," Dr. Royo said. In fact,
the study found among patients with FES, the prevalence of OSA was
85%, and most of the OSA was considered serious. "FES may be a
predictive factor for the presence of glaucoma in patients with OSA."

If further studies support these new findings, Dr. Aref said "this
relationship would have a profound clinical impact, as it would give
ophthalmologists an objective sign to determine risk of glaucoma in
association with OSA."

Take-home messages

Clinicians should consider "routine screening of newly diagnosed FES
patients for symptoms of sleep apnea and consider referral to a sleep
specialist," Dr. Royo said.

For patients who have glaucoma progression at pressure levels previously
deemed to be adequate, "the clinician should seriously consider an
underlying diagnosis of OSA potentially contributing to nocturnal optic
nerve perfusion abnormalities and causing non-pressure, dependent
disease progression,"” Dr. Aref said. At a minimum, he suggested
clinicians question nighttime sleeping habits (snoring, apneic episodes).
"There should be an extremely low threshold for OSA work-up in these
circumstances as this disorder may not only impact glaucomatous
progression, but may have serious general health consequences such as
increased risk of cardiovascular and cerebrovascular events,” he said.
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